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ABSTRACT

Barbados, like other Eastern Caribbean islands, has been impacted by events of high Sargassum
abundance, particularly in 2015. A major stakeholder group affected by these ‘Sargassum influx’
events is fisherfolk. The research examined the socio-economic impacts of Sargassum influxes
on the Barbados fishery value chain, and the corresponding coping or adaptive mechanisms
developed as a result of these impacts. The ability of fish landing data to capture trends directly
related to the Sargassum influx events between the years 2010 to 2015 was also examined.

Adaptive responses and recommendations for improved monitoring, and policy measures, for
future influxes, were investigated primarily through semi-structured and informal interviews at
landing sites on the east, west and south coasts of Barbados. A group interview was conducted
with the Fisheries Division to discuss trends in fishery landing data and to identify a “Sargassum
signature”. Improved data management and policy measures to aid in decisions-making
processes were also discussed. Key informant interviews were held with individuals from
different organisations involved in the management of the Sargassum influx events, to discuss
coping mechanisms adopted and plans for the management of future events. Focus groups were
also carried out on the west, east and south coasts of Barbados. At the focus groups, Sargassum
influx scenarios were presented to persons with different livelihoods along the value chain so
that stakeholders’ adaptive capacities and resilience to issues caused by an influx could be
reported on in the context of plausible alternative futures.

The study found that the harvest sector was the most impacted, with differences in impacts
among the different coasts and landing sites. In the post-harvest sector, vendors, scalers and
boners were more socio-economically impacted, particularly those employed directly in the
flyingfish fishery, than seafood processors, restaurants and the consuming public. The entire
fishery sector has employed mainly coping mechanisms, dealing with issues day to day, rather
than adopting long-term adaptive mechanisms. There was no comprehensive fisheries policy to
deal with Sargassum influx events or other climate-related events, but plans for such policy were
being considered. Combined, the prevalence of short-term industry coping strategies and the
absence of longer-term official fisheries policy serve to maintain a higher level of vulnerability
to Sargassum influxes than may be desirable.
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1 INTRODUCTION

The colossal influxes of Sargassum are new phenomena occurring in Eastern Caribbean islands,
and elsewhere in the Wider Caribbean, with many marine scientists, and governments being
caught off guard. Although there is still much unknown about the Sargassum events or influxes,
more research is being initiated, mostly focussed on the origin and cause of the events, aimed at
prediction and tracking. Some scientists and entrepreneurs are also looking towards potential
uses and benefits of the seaweed to Caribbean economies. The Sargassum events occurring in
2011, 2014 and continuing in 2015 have attracted a lot of attention due to their impacts off-shore
and on-shore, and because of the many uncertainties. The impacts of these events are primarily
ecological, economic, and social; the extents of which still need to be assessed and better
understood.

In this study, the impacts of Sargassum on key stakeholders of coastal and marine resources in
Barbados, primarily fisherfolk, were examined from a socio-economic angle. The impacts on the
various aspects of the fisheries value chain, and the ability to respond to the Sargassum events,
were investigated. The remainder of the introduction gives a brief overview of the fishery sector
of Barbados, the scope of the research, the research aim and objectives, its significance, and the
structure of the paper.

1.1 Overview of Barbados fishery sector

The fishery sector in Barbados plays an important economic and social role, adding to the
generation of foreign revenue, and food security of the island. The industry employs
approximately 6000 persons, through the fishery value chain, and contributes approximately US
$14.6 million, around 0.3%, to national Gross Domestic Product (GDP) annually (Fisheries
Division 2004). Additional value of ex-vessel fish, as it moves through the fishery chain, was
valued at US$ 19 million (Mahon et al. 2007). The industry employs not just fishers, but persons
in processing, retailing, wholesaling, exporting, and distributing of seafood. The industry also
supports associated businesses such as boat repair and boat building.

Barbadian fisheries comprise flyingfish, coastal pelagics, large pelagics, shallow-shelf reef, deep
slope and bank species, lobster, conch, and the now more strictly regulated sea urchin (Fisheries
Division 2004). Fishing gears employed are predominantly nets, several different hook and line
techniques, and traps. Diving is also practiced for reef and benthic species. Boat types include
moses (3-6m), day boats (6-12m), iceboats (>12m), and longliners (>12m) (Fisheries Division
2009). These boats use 30 landing sites around Barbados. Of the 30 sites, eight are primary
landing sites, meaning that they are physical fish markets. There are six secondary sites, where
fishers operate out of sheds, and the rest, tertiary sites, where fishers operate from beaches
without physical infrastructure (Franklin 2012).

The fishing industry can be divided into the harvest and post-harvest sectors. Fishers and boat
owners dominate the harvest sector stakeholder groups. Among the many stakeholder groups in
the post-harvest sector, vendors/hawkers and boners dominate. Other groups in the sector include
skinners, processors, restaurants, exporters, and regular customers (Fisheries Division 2004).



1.2 Research aim and objectives

The principal aim of the study was to analyse the adaptive capacity and resilience of the fishery
sector of Barbados to socioeconomic impacts of Sargassum, and provide recommendations for
management of the fishery sector for future events. The specific objectives of the research are:

1. To identify the socio-economic impacts of Sargassum on the fishing industry of
Barbados, examining the entire fisheries value chain using an ecosystem-based approach,
taking climate change and climate variability into account.

2. To investigate actual and potential response mechanisms of the fisheries value chain, and
recommend climate-smart action for reducing the negative impacts, inclusive of potential
uses and possible policy solutions.

3. To examine official fish landing statistics to determine the extent to which they capture
information on Sargassum events that affect Barbados, and make recommendations for
improving monitoring through fishery management planning.

1.3 Significance of study

Although the contribution of the fishery sector to the GDP of Barbados is relatively low, the
sector provides employment for a large number of persons, and has significant social and cultural
value. Investigating the socio-economic impacts of the Sargassum on the fishery sector was
important to ascertain the extent to which the sector was affected, and its resilience to such
environmental events. The information collated can then be used for more informed decision-
making processes and policy responses by relevant agencies, not just in Barbados, but also in
other Caribbean islands. This new research will contribute to the body of knowledge on the
Sargassum phenomenon, and can be used as the basis for further study.

1.4 Organisation of paper

The paper hereafter summarises the information currently known about the Sargassum influx
events, ongoing research, and outlines the analytical framework in Section 2. Section 3 details
the methodology, from data collection through to data analysis. The presentation of results for
each of the objectives and discussion follows in Section 4. Section 5 synthesises the findings of
the study using the analytical framework, with the conclusion and recommendations in Section 6.
A list of references and the appendices are also in Sections 7 and 8, respectively.

2 LITERATURE REVIEW
2.1 Basic biology, distribution and ecology of pelagic Sargassum seaweed
2.1.1 Basic biology

Sargassum is a genus of brown algae or Phaeophyceae, with a large number of species.
Sargassum species are usually dark brown or golden green in colour. The seaweed is tough and
fibrous in nature allowing it to withstand strong ocean currents. Most species of Sargassum are
attached to the seafloor by a holdfast, and are particularly known for carrying berries or air
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bladders, called pneumatocysts (NOAA 2014). The pneumatocysts give buoyancy to branches,
allowing them to be suspended, and maximising photosynthetic processes.

There are, however, two species (the subjects of this study), Sargassum natans (common
Gulfweed) and S. fluitans (broad-toothed Gulfweed), that are never attached to the seafloor. They
are considered holopelagic species, that is, they thrive floating at the ocean surface for their
entire life cycle. These species propagate or reproduce asexually, by fragmentation (Franks et al.
2011). This means that they can grow from broken pieces of the algae. In the open ocean, they
can form large “islands” or “mats” of seaweed under calm onditions, but usually form rows of
seaweed parallel to the prevailing wind direction, and are carried by sea surface currents (Franks
etal. 2011).

Although both species are difficult to differentiate when they are located in large mats off-shore
or piled on beaches, there are distinctive characteristics in their appearance. The S. fluitans has
shorter stems, and broader leaves, whereas the S. natans is longer-stemmed, with finer leaves.
The S. natans also has spikey, small leaves on their pods, unlike S. fluitans (Boyd 2013).

2.1.2 Distribution

The two species of pelagic Sargassum, S.
natans and S. fluitans are well known from
the warm temperate and subtropical areas
of the North Atlantic and are generally
accepted as endemic to the Atlantic Ocean.
However, there are reports suggesting a
much wider global distribution (see Széchy
et al. 2012) although these are likely
misidentifications (J. Franks, pers. comm.).

Figure 1. Sargassum collected at Consett Bay, on the east F_rom hereo[‘ we refer t? these two species
coast of Barbados in 2014. Photo taken by R. Maclean simply as ‘Sargassum’. Sargassum has
always been present along the shorelines

of Caribbean countries, in negligible amounts and washes ashore seasonally in small to large
amounts along the Gulf Coast and SE Coast of the USA including the Florida Keys (Abbott and
Dawson 1978, Webster and Linton 2013). The seaweed is commonly known as “Gulfweed”,
named after the Gulf of Mexico (GOM) where it is commonly found (Kaak 2015). However, it is
most well known from an area located within the North Atlantic Subtropical Gyre system named
after the presense of the weed as the Sargasso Sea. The Sargasso Sea contains a consolidation of
floating material comprising Sargassum, garbage and other flotsam held in place by the
clockwise movement of key ocean currents (Figure 2). This can result in dense accumulations of
the floating Sargassum seaweed in the form of mats, windrows or scattered plants. The Canary
Current runs to the east of the Sargasso Sea, the Gulf Stream on the west, the North Atlantic
Drift to the north, and the North Equatorial Current and the Antilles Current bound the south
(Laffoley et al. 2011).



Figure 2. Map showing the Sargasso Sea at the centre of the North Atlantic Ocean gyre. Source:
http://listofmaps.com/gulf-of-mexico-gulf-stream-map/

Gower and King (2011) were able to demonstrate a seasonal movement of pelagic Sargassum
from the GOM to the Sargasso Sea using satellite imagery (Figure 3). It appears that the normal
seasonal pattern of movement is for Sargassum to grow and expand in the GOM loop current in
late spring / early summer after which it is released into the Gulf Stream and travels into the
North Altantic during the summer months, ultimately becoming entrained in the Atlantic gyre
(Sargasso Sea) through the fall and winter months (Figure 3). More recent studies by Frazier
(2014) and Hill et al. (2016) have further elaborated on the return of at least some Sargassum
southwards via several major passages in the Greater Antilles where it becomes entrained by the
westward flowing Caribbean Current and taken back into the GOM through the Yucatan Straits.
They coined the term ‘Sargassum Loop’ to describe this complete cycle.



% CIR) GRS o) r 40

-

Cape i
Hatteras

30:N I S

Corpus

Christi'
4 s -

[GuITjofMexico

== Mar

May
e Jul
il Sep
=== Nov
== Feb
' |* mms Mar 2008

Figure 3. Map showing monthly extent of Sargassum for the years 2002 to 2008 as detected by satellite
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2.1.3 Ecological role

Pelagic Sargassum plays an important ecological role in the open ocean, providing foraging
areas for seabirds (Trott et al. 2011), some even being identified as “Sargassum specialists”
(Moser and Lee 2012), and supporting a multitude of species including crabs, shrimps and other
invertebrates (Rooker, Turner and Holt 2006). It is also a critical habitat for many fish and
marine turtles at different developmental stages, and supports a number of endemic species that
are found only in floating Sargassum, including the emblematic Sargassum angler fish (Histrio
histrio) and Sargassum crab (Planes minutes).

Studies have indicated that there are at least 100 fish species, four species of marine turtles
(Coston-Clements et al. 1991), and 145 marine invertebrates (Trott et al. 2011), that associate
with Sargassum. Studies also suggest that commercially important species such as dolphinfish,
tunas, wahoo and billfishes use Sargassum in juvenile stages (Comyns et al. 2002).

2.2  Impacts of Sargassum influx events in Barbados and the Caribbean

The 2014 Sargassum influx event has continued into 2015, with large blankets of the seaweed
covering the east and southeast coasts of Barbados. Fishers have been reporting a decrease in
catch which they associate with the Sargassum, and the tourism industry is also feeling the
effects of inaccessible bathing beaches and unpleasant odours (CAST 2015, Nation News 2015).
Sargassum invasions first occurred in 2011, but the quantity of seaweed has increased drastically
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in the last two events, 2014 (NCC 2014) and continuing in 2015. This also occurred on other
Caribbean islands such as Trinidad and Tobago, Antigua and Barbuda, Grenada and St Lucia
(Alemu 1 2014).

Although it has not been determined if the stranded Sargassum has any major health impacts, the
production of foul smelling hydrogen sulphide gas by rotting Sargassum along the shorelines is
of some concern and has been reported to cause disturbed sleep, nausea, eye irritations,
headaches, and may adversely affect persons with asthma (Doyle and Franks 2015). The large
quantities of Sargassum have caused a number of problems in both the fishery and tourism
sectors of Barbados (Nation News 2015). For fisheries, it has been reported to tangle in fishing
nets, leading to gear damage, and a disruption of day-to-day activities of fishers due to limited
access to boats. The large quantities of Sargassum are also believed to smother coral reefs and
mangroves. Recreational beach users are often encumbered by the seaweed suspended in the
nearshore, and the smell of the rotting seaweed along the beach (Franks et al. 2011).

Two of the main fishery species in Barbados, flyingfish and dolphinfish are said, by fishers, to be
affected by the large quantities of Sargassum in the waters around Barbados. Flyingfish are
known to spawn on the Sargassum mats (Trott et al. 2011), however, fishers have repeatedly
reportedg decreased catches (Nation News 2015) and the event in 2011 saw a large reduction in
fishing effort (Madden 2011). Sargassum is also known to host assemblages of young female
dolphinfish (Perez and Roman 2005). Reports have indicated that there are smaller sized
dolphinfish caught in Sargassum event years, than other years. In a study done by Farella et al.
(2013) it was indicated that this may be true, as dolphinfish associated with Sargassum were
smaller. However, the correlation between smaller sized fish and landings in years of Sargassum
events, has not been properly documented.

2.3 Current research on Sargassum events and a “new” source

The movement of Sargassum into the Caribbean in 2011 (termed here the ‘2011 influx event”)
was initially examined by back-tracking from the landing sites using the Inter-American Seas
Nowecast/Forecast System (IASNFS) archived surface current data derived from satellite
monitoring of sea surface height (SSH). This research indicated that there was movement of
seaweed from the South American coast up towards the Eastern Caribbean, pushed by the north
Brazil Current, the Guiana Current and eventually the Caribbean Current and Antilles Current,
and that there was no direct connection between the Sargasso Sea and this event (Franks et al.
2011).This study was expanded in the following year, using satellite tracked mixed-layer drifter
data and the HYCOM current model to backtrack the movement of Sargassum making landfall
in the Caribbean and the west coast of Africa. This provided strong evidence of a new area of
consolidation and release of Sargassum in the North Equatorial Recirculation Region (NERR)
(Johnson et al. 2013). The NERR, being an area of recirculation (via the North Equatorial
Current and the North Equatorial Counter-current, see Figure 4), with high input of nutrients
from major rivers including the Amazon (west side) and Congo (east side) and increasing sea
surface temperatures, provides ideal conditions for the growth and consolidation of the
Sargassum, and subsequent release and transport to the Caribbean. This finding was further
supported by direct visualisation of high densities of Sargassum in the NERR in 2010 for the



first time, using novel processing of satellite images going back as far as 2003 (Gower, Young
and King 2013).
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Figure 4. Diagram of the main sea surface currents contributing to the North Equatorial Recirculation
Region (NERR, indicated by the red elipse). The pink arrows indicate currents that show significant seasonal
and annual variation which can retain or relesae surface water from the NERR. NEC — North Equatorial
Current; NECC - North Equatorial Counter Current; GC — Guinea Current; SEC — South Equatorial
Current; NBC — North Brazil Current and CC — Caribbean Current. Adapted from Franks, Johnson and Ko
(2015).

Although the periodic mass influxes of pelagic sargassum is a fairly new phenomenon to the
Caribbean region and research on potential uses of these pelagic Sargassum species is only just
beginning in this region, there have been numerous studies done in other regions and/or on other
similar species of the same genus, Sargassum (see Appendix 1 for examples). These range from
use of the seaweed in agriculture (mulch, plant tonic, fertilizer, animal feed), in consolidation of
beach sand and building of sand dunes, in the production of bio-energy, to extraction of
chemicals for use in the production of pharmaceuticals, nutraceuticals and personal care
products.

The potential uses of the Sargassum as a raw material for new products has been a topic of much
discussion in Barbados. In this study, the role of fisherfolk and the creation of additional income,
for persons within the fishery sector, from the Sargassum was explored.

2.4 Analytical framework of study

The analysis of data gathered for this study was done using conceptual frameworks associated
with the complexity theory and resilience thinking. The intent was to apply these concepts;
socio-ecological systems, resiliency, absorptive capacity, adaptive capacity, transformative
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capacity, and other associated ideas, to the experiences of the fishery value chain. The objectives
of the study were to determine the socio-economic impacts of Sargassum on the fishing industry,
just one of the major stakeholder groups affected by the Sargassum influxes, and its ability to
cope with these impacts.

We started with the hypothesis that ‘Every actor within the fishery value chain was not impacted
the same, and each group differs in their capacity to cope short-term, and adapt long-term, to the
changing environment brought about by the presence of the Sargassum influxes’. Based on this
assumption the analytical framework was used to explore these distinctions, and show the
relationships between the groups and the environment in which they function, as well as their
relationship to each other within the context of the fishery value chain, and the Sargassum
events.

2.4.1 Social- ecological systems

Social-ecological system (SES) describes the interdependent relationship between humans and
ecosystems, that is, humans acting within or as a part of ecosystems, and the feedback generated
by these interactions (Folke et al. 2010). SESs show characteristics of nonlinearity or non-
uniformity; exist within thresholds, and exhibit varying degrees of integration, connectivity, and
complexity (Folke et al. 2002). The fishing industry in Barbados was viewed as an SES with
integration among various actors in the fishery value chain (Figure 5), operating within, and
dependent on ecosystems, primarily the coastal and marine environment of Barbados.

Fishers Vendors Restauranteurs
Boat captains Scalers Seafood processors
Boat owners Boners Regular customers

Figure 5. A simplified fishery value chain showing the main stakeholder groups involved in resource
extraction and subsequent transfer of resources to other groups.

Resilience thinking, introduced by Folke et al. (2010) establishes that an SES is comprised of
multiple domains. Each domain occurs in a stable state, which is regulated by controlled
variables. These domains also function within thresholds. Collectively the domains make up a
landscape, also existing in a state of stability (Folke et al. 2010). In this analysis, the fishery
sector was comparable to the stability landscape, and the domains analogous to the space in
which actors operate. The domains, and by extension the landscape, undergo gradual, continuous
change over time, as the system evolves in response to environmental changes (Folke et al.
2010). Therefore, the fishery sector changed as the environment in which it functioned in,
constantly, and slowly, changed.

According to Folke et al. (2010) thresholds are the limits of the controlled variables. When these
variables go beyond the threshold limits, it causes the system to reorganize and redirect from its
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usual path. This change in path from the slower state, at which the SES normally operates,
occurs when variables are skewed spontaneously due to an external shock. Shocks or
perturbations change the state of the domains and the landscape; creating a regime shift. In this
scenario, the shocks or perturbations, which created change in the domain of the fishery sector
are the Sargassum events. Changed domain variables, for instance, were the presence of thick
mats of Sargassum off-shore, or mounds of Sargassum on-shore; where there was once little to
no presence of the seaweed.

2.4.2 Resilience, absorptive capacity, adaptive capacity, and transformative capacity

The definition of resilience is constantly evolving as new ideas and concepts emerge. For this
analysis, resilience is taken to be the ability of an SES to absorb an environmental shock or
disturbance, while retaining essential characteristics; the capacity of the SES to self-organise;
and the ability of the system to facilitate learning, adaptation, and capacity building (Folke et al.
2002). In the context of SES, resilience is seen as the result of learning, creativity and
innovation, that is, its adaptive capacity. This influences the type of management systems in the
SES, moving from one that attempts to control and retain the previous stability landscape, to one
that allows the system to adapt, learn and reorganize (Folke 2006). Adaptive capacity is the
ability to create resilience within an SES (Folke et al. 2010). According to Armitage (2005) there
are four dimensions by which adaptive capacity can be analysed, as seen in Figure 6.

These dimensions were adapted to the SES framework, and the core concepts utilised in the
analysis. The ideas of learning in the face of an ever-changing environment; using past
experiences to generate innovation within the sector; using the knowledge of the various
stakeholders; and recognising opportunities for growth, were applied to the relatively
unpredictable Sargassum influx events.
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Figure 6. The four attributes for analysing the adaptability of the actors in an SES as outlined by Armitage
(2005).



There are three components to resilience as it relates to capacity (OECD 2014), which were used
to determine the capacity of livelihoods in the fishery sector, as a result of the events. These
components are:

e Absorptive capacity: which refers to the capacity of a domain or landscape to organise
and reduce the negative impacts of a shock or perturbation, by adopting already
established response mechanisms, to retain the natural state of the domain.

e Adaptive capacity: which refers to the changes made in the domain or landscape to
prepare and anticipate future negative impacts caused by a shock or perturbation, and to
use opportunities to create positive outcomes, to ensure that there is no drastic changes in
the natural state.

e Transformative capacity: which refers to the creation of a new domain state so that it
becomes unaffected by the shock or perturbation. The creation of a new domain may
entail changing biological, physical, economic, social or political characteristics of the
system (OECD 2014).

Figure 7 suggests that all three types of capacity can occur simultaneously, and that resilience
can develop on account of all three. Each of these types of capacities then leads to diverse
effects. Absorptive capacity leads to persistence; adaptive capacity leads to incremental
adjustment, and transformative capacity leads to transformational responses (Béne, et al. 2012),
as eluded to the in the definitions.

ndnge ;s rdn

flexibility change
Absorptive coping Adaptive Transformative
capacity Capacity Capacity
(persistence) (incremental adjustment) (transformational responses)
Resilience

Figure 7. The three types of capacities; absorptive, adaptive and transformative that can lead to resilience
(Béné, et al. 2012).

2.4.3 Resilience Framework

In this study, the socio-economic impacts of the Sargassum influx events were identified and
examined as environmental phenomena, that affect the life of stakeholders in the fishery value
chain in different ways. Environmental disruptions are said to affect different attributes of the
groups involved in an SES. This is regarded as alterations in capital (Resilience Alliance 2007;
2010); perturbations or environmental disruptions affect the natural, financial, built, human, and
social capital of stakeholders (Resilience Alliance 2007). This analysis also underlines the
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interrelatedness among the various types of capital available to a stakeholder; and the snowball
effect that a loss of capital, be it economic, social or otherwise, has on other actors within the
domain; landscape; SES. The SES in this scenario was the fishery sector, and by extension the
Barbadian public.

Impacts caused by the Sargassum events were categorised following Resilience Alliance (2007)
as biological, economic, physical, social or policy. In this research, emphasis was placed on the
social and economic impacts, however, it is noted that biological, physical and policy impacts,
all contribute, precede, or add to these. The fishery value chain response to these impacts and
overall adaptation to events was examined using a resiliency framework.

Figure 8 shows the steps involved in a resilience assessment framework, that were applied to the
study. As the diagram illustrates this preliminary assessment identified the environmental shock
or perturbation; described the changes to the system; identified the interactions involved at each
scale; identified the role of the governmental institutions and networks; and made
recommendations for addressing the impacts, at each scale. This analysis ties into the concepts
mentioned previously of absorptive, adaptive and transformative capacity, and assessing the
fishery sector of Barbados as an SES. This analysis assisted in the understanding of the impacts,
the complexity of the system, and the changes in interactions created by the Sargassum influx,
and ultimately generated recommendations for action and further study.

Description of system
« Resilience of what, to what

* Key issues
« Scales
Acting on assessment System Dynamics
« Synthesizing findings + A model of change
« Resilience-based » Multiple system states
stewardship * Thresholds and transitions
« Initiating transformation
Systems governance Interactions
* Adaptive governance and « Cross-scale interactions
Institutions « Cascading change
+ Social networks « General resilience

Figure 8. An illustration of the five stages of the resilience assessment framework. Adapted from Resilience
Alliance (2010).
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3 METHODOLOGY
3.1 Data Collection

Several qualitative methods were used in collecting data for this study. These were loosely based
on methods used in socio-economic monitoring or SocMon (Bunce et al. 2000). This was done in
an effort to maximise the quality and depth of information gathered in the limited data collection
period: July to mid-September 2015. Different methods were used for different stakeholder
groups in the fishery value chain of Barbados. The groups were fisherfolk (fishers, boat captains,
boat owners, vendors, scalers, and boners), seafood processors, restaurant owners, and other
organisations involved in the management of, or being affected by, the influx of Sargassum.
Each method is explained further in the following subsections.

3.1.1 Key informant interviews

Key informant (KI) interviews (Bunce and Pomeroy 2003) were carried out with two
governmental, and three non-governmental organisations involved in the management of the
Sargassum influxes. These interviews were based on the impacts reported by each organisation,
and the impacts on the organisation; how the organisations were responding, and their role in the
management of the issue, and their plans for management of future events. Interviews were
conducted with the Coastal Zone Management Unit (CZMU), the National Conservation
Commission (NCC), Barbados National Union of Fisherfolk Organizations (BARNUFO),
Barbados Game Fishing Association (BGFA), and the Caribbean Youth Environmental Network
(CYEN) Barbados Chapter. These were conducted at the offices of the interviewees, at times
convenient to them.

3.1.2 Landing site visits and interviews

Semi-structured and unstructured (informal) interviews (Bunce et al. 2000) were conducted at 13
fish landing sites on the east, west and south coasts of Barbados (Figure 9). Most interviews were
semi-structured, guided by the following questions:

1. What are the differences between Sargassum events occurring in 2011, 2014 and
2015 (nature, intensity, impacts)?

2. What are the impacts (socio-economic and otherwise) of the events on you / your
organisation?

3. How have you coped with or adapted to these impacts?

4. Can you make any recommendations for dealing with the issue, with respect to
everyday practical measures, policy and management measures, and necessary
research; in the event that the Sargassum stays?

5. Do you see Sargassum as a natural resource that can be potentially used by
stakeholders to help mitigate income lost due to impacts of the seaweed?
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These landing site visits targeted mainly boat owners, boat captains, crew, vendors, scalers, and
boners. Forty-four persons participated in these interviews. The visits were conducted at various
times to avoid peak activity hours of the landing site, or times when boats were coming in from a
fishing trip. Interviews were conducted on evenings on the west coast, mornings to midday on
the east coast, and afternoon to evenings on the south. Interviews at Pile Bay were conducted
early Sunday mornings. An attempt was made to visit landing sites on multiple occasions, at
similar times, to develop a working relationship with stakeholders. The “GCFI Sargassum
Factsheet” (Doyle and Franks 2015) was distributed to interviewees, as a source of information
(Appendix 2). The information gathered during landing site visits guided further data collection,
and assisted in the planning and execution of the focus groups.

A map showing the location of all the landing sites present around the coasts of Barbados (Figure
9) was used to determine the landing sites where data collection would take place. Sites were
chosen based on coast, reports of Sargassum present, level of activity, and by recommendations
of Fisheries Division (FD) staff. Sites where data collection was conducted are indicated on the
map.
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Figure 9. Map of primary, secondary and tertiary landed sites recognised by the Fisheries Division of
Barbados (Franklin 2012). The yellow diamonds identify the 13 sites visited during the study.
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3.1.3 Semi-structured interviews not at landing sites

The semi-structured interviews (Bunce et al. 2000), using the guiding questions as listed in
Section 3.1.1, captured information from other actors in the fishery value chain that were not
targeted with the landing site visits. Interviewees included recreational fishers (n=3), charter boat
fishers (n=3), seafood processors (n=2), and restauranteurs (n=7). A total of 15 persons
participated in these interviews. These were conducted at times convenient to interviewees, in
person, or via telephone or email. Interviews conducted in person were the most effective of the
three. Telephone interviews were not conducive to discussion, and in some instances there was
no response to follow-up calls or emails. Interaction face-to-face allowed for more discussion
than the other methods.

3.1.4 Group interview

A group interview was held, in the format of a half-day workshop, to review and discuss trends
in fishery landing data. The landing data were provided by the fisheries biologist at the FD, with
whom data trends were identified and examined in a previous meeting. The group interview was
structured around seven objectives, listed below, aimed at soliciting expert opinion on the trends
identified, and overall data collection and management processes at the FD. This was necessary
to examine the ability of reported fisheries catch data to capture crucial information for
Sargassum influx events, essential to making sound management decisions. The group interview
guiding questions were as follows:

1. What trends can be identified in the reported fisheries catch data for the years 2010-
2015, and can a “Sargassum signature” be identified?

2. What policy and decision-making process for fisheries management demands data,
and how are such data collected?

3. What section(s) in the Draft Strategic Action Plan for the Fisheries Sector addresses
Sargassum events?

4. What Sargassum related decisions would have to be made by the Fisheries Division
(as it relates to adaptation), and what data would be required for this decision-making
process?

5. What are the issues, if any, with the data collection, and data management systems

currently in place?

6. What recommendations are there for improving data collection, data quality, and data
management systems, for decision-making processes?

7. What recommendations do you have for improving the adaptive capacity of the
Division to Sargassum events socio-economically, ecologically, physically, and how
can the adaptive capacity and resilience of the fishery value chain be improved?
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There were six participants, four of whom were from the Fisheries Division, one representative
from Markets Division, and one from the Centre for Resource Management and Environmental
Studies (CERMES), University of the West Indies.

3.1.5 Focus groups

Focus group meetings were held towards the end of the data collection process. The information
collected from the other exercises was used to tailor the objectives and activities of the focus
groups. There were three meetings held: on the west coast at Millie Ifil Fish Market (Weston), on
the east coast at Consett Bay, and on the south coast at the Berinda Cox Fish Market (Oistins),
respectively. These sites were chosen because of accessibility, facilities available and their
central location on each coastline. Meetings were held on evenings, at 5:00 p.m. as this was
suggested to be the time most likely to have a higher turnout.

The intention of the focus group meetings was to bring together the fishers, vendors, scalers,
boners, boat captains, and boat owners, from along the coast to discuss the Sargassum events,
and their experiences thus far. Persons met during the initial data collection stages, that is, during
landing site visits, were invited to the meetings on their respective coasts, and encouraged to
invite others who may be interested in attending. The focus groups were informal, but more
structured than other data collection methods as they adhered to recommended focus group
methods (Bunce et al. 2000).

A short presentation was used to review the agenda for the evening: objectives of the meeting,
objectives of the project, status of the research, regional research, and the planned activity. For
the activity, participants were encouraged to think about the different categories of impacts as
mentioned in the analytical framework that is biological, physical, financial, social, and policy,
which were described in the context of the Sargassum events. This fed into a condensed form of
scenario planning. Figure 10 details the steps involved in the scenario planning exercise within
the focus group (Waylen et al. 2015).
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Figure 10. Scenario based exercise carried out at focus group meetings used to determine how fisherfolk are
adapting, and how they would adapt in the future, if the Sargassum continues to come.

In each focus group, participants were asked to provide their basic demographic information.
There were nine participants on the west coast, and five each on the east and south coasts.
Educational literature was also shared, which included a hand-out on the research project, the
“GCFI Sargassum Factsheet” (Doyle and Franks 2015) (Appendix 2), and a presentation given at
the “Sargassum Symposium” held by the University of the West Indies, Cave Hill (Oxenford and
Franks 2015). Thus, the focus group incorporated information exchange.

3.1.6 Investigating the role of climate change

The role of climate change in Sargassum events was investigated through secondary sources.
Data collected on the fishery value chain coping mechanisms to the influxes were used to infer
the stakeholders’ ability to respond to climate change vulnerabilities. Information gathered in the
group interview was also used to discuss the role of fishery policy in climate change adaptation
for the sector.

3.2 Data analysis

Data analysis techniques are summarised in Table 1. The table depicts the various outputs

generated in the results. The analysis also used techniques commonly associated with SocMon

(Bunce et al. 2000), due to the qualitative nature of the results. Information gathered through

various data collection methods have been combined in some instances, for a comprehensive

representation of the results. The analytical framework as outlined previously was used to
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interpret and synthesise the findings, as well as to generate recommendations, which are
presented later in the report.

3.2.1 Sargassum information recording and compilation

Spreadsheets were set up to record all the data collected by the various methods used. These
spreadsheets were then used to condense information for analysis and comparison by landing
site, coast and stakeholder group. Data were updated on a continuous basis throughout the data
collection period, and managed using a tracking worksheet.

3.2.2  Visualization techniques

Diagrams were employed to portray information on relationships between stakeholders, and their
roles in the fishery value chain, impact analysis, decision-making processes for adaptation and
mitigation. Visual techniques were also used to show trends identified in the landing data
examined for the years 2010-2015. These techniques include: matrix timeline; fishbone or
herring bone diagrams; network analysis; flow charts; and other simple diagrams. Tables, lists,
and quotes were also used.

Table 1. Methods matrix developed for the study outlining the various qualitative data collection methods
used and their respective output

Methods

Research Questions

Objective 1

Objective 2

Objective 3

To identify socio-economic
impacts of Sargassum
events on the entire fishery
value chain, using an
ecosystem based
approach.

To investigate actual and
potential response
mechanisms of the fishery
value chain; potential uses
andpolicy solutions.

To examine fish landing
data to determine the
extent to which it is able to
capture information on
Sargassum events, with
recommendations for
improved monitoring.

Outputs

Discussions at
Landing Sites

e Spreadsheets of data
condensed list by group
¢ Visualization technigques

e Spreadsheets of data
condensed list by groups
e Tables

Not applicable

Focus Groups

o List of impacts- social,
economic, physical,
ecological

¢ Ranked impacts

Scenario building activity
Description of responses
Visualization technique
Network analysis

Not applicable

Group Interview

Not applicable

Not applicable

e Matrix timeline

e Flow chart of decision-
making process

e List of adaptations and
recommendations

Key Informant
Interviews

e Summary spreadsheet of
information

o Network analysis

e Quotes

e Summary spreadsheet of
information

¢ Network analysis

o Quotes

Not applicable
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Methods Research Questions

Objective 1 Objective 2 Objective 3
Semi-Structured o Spreadsheets of data, ¢ Spreadsheets of data,
Interviews compiled with landing site compiled with landing site
discussions discussions Not applicable
e Condensed list or e Condensed list of
responses responses
e Visualisation technique e Tables

4 RESULTS AND DISCUSSION

The results are organised and presented chronologically using the research objectives. For each
objective condensed lists, summaries and comprehensive diagrams present the information.
Although there are data gaps, the information gathered gave insight into how the sector was
affected on various levels and scales. Also captured is information on how stakeholders were
coping with the changing conditions of the environment in which they work and live.

4.1  Socioeconomic impacts of Sargassum influx events

This section reports on findings related to the first objective, which was to identify the socio-
economic impacts of Sargassum events on the fishing industry of Barbados, examining the entire
fisheries value chain, using an ecosystem-based approach, and taking climate change and
variability into account.

4.1.1 Sargassum influx events timeline for Barbados

Sargassum influxes have led to several problems in the Eastern Caribbean islands, affecting
sectors such as fisheries and tourism. The events were widely reported, receiving a lot of media
attention. This attention increased considerably in 2015 due to the unprecedented large landings
of seaweed. The impacts in Barbados were especially detrimental to the local flyingfish fishery.
Using published literature, and landing data obtained from the Fisheries Division (discussed in
more detail later), a timeline (Figure 11) was made of major events seen through the years 2010
to 2015.

Figure 11 depicts the first Sargassum influx event occurring in the year 2011. According to

interviewees, in 2011, they were surprised by the occurrence of the Sargassum in such volumes,
and they did experience negative impacts.
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Figure 11. Timeline of sargassum influx and related events occurring over the past six years in Barbados
and other islands of the Eastern Caribbean.

The influx events of Sargassum in 2014 and 2015 were also unexpected, however, interviewees
expressed that they experienced the worst effects in 2015. In a key informant interview with a
BARNUFO representative, it was said that in the first event most persons in the sector did not
understand what was happening, but remained unperturbed by it. The event led to a shortened
pelagic fishing season in 2012, as a result of poor flyingfish catch. However, 2015 was identified
as the worst of of the two (2011/2012 and 2014/2015) events. One key informant expressed that
the 2011/2012 event received less media attention than the 2014/2015 event, and thus persons
were less aware of the 2011/2012 influx. In 2013, there was an absence of the Sargassum influx,
which meant that fishing could take place as per usual. This led to increased landings of
flyingfish, and other species such as dolphinfish and carangids. Unfortunately, according to the
BARNUFO representative, a large amount of “dumping” of unsold or spoilt fish occurred that
year.

Participants unanimously identified the second Sargassum influx event, especially the second
year, 2015, as the worst since the Sargassum influx events first occurred. In another interview, a
representative of the NCC whilst referring to 2015 as the worst year of the event, even suggested
that there was “10-20 times” more seaweed, than previous years. He reported that in 2011, the
seaweed was handled manually, whereas in 2014/2015 for the most part, only mechanical
equipment could remove the vast quantities of seaweed. He said that there was more seaweed in
2014, than in 2011, and that the influx of seaweed became more frequent, and in greater volumes
in 2015. From November 2014, until the time of the interview in August of 2015, there was
seaweed constantly on east and south coast beaches.

According to the timeline recorded, each event lasted over a period of two years, that is, 2011 to
2012 and then again in 2014 to 2015, with a one year gap between the events. The fish landing
data (Appendix 3) from the Fisheries Division also illustrates this pattern. In the first event,
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2011/2012, the impacts appeared to be worse in year two, and similarly for 2014/2015, the worst
impacts occurred in the second year, 2015.

Figure 11 shows the main impacts over time since the events first occurred, however the next
subsection of results details the impacts reported by the different groups in the fishery value
chain. The scale of the impacts differed among stakeholder groups in the fishery value chain, by
coastline along which fisherfolk operate, and by type of fishery. These parameters will be further
discussed in Section 5.

4.1.2 Impacts of Sargassum influx events on the fishery value chain

As mentioned in the analytical framework the study takes an ecosystem-based approach, looking
at differences of impacts by scale, that is, over time, space, institutional management, and
linkage (McConney and Parsam 2007). Information on the impacts by scale were examined by
looking specifically at the fishery value chain of Barbados. The value chain primarily consists of
the harvest and post-harvest sectors. For this study the value chain is divided into three groups;
the first group: fishers, boat captains and boat owners comprise the harvest sector, while the
post-harvest sector is represented by the second group (vendors, scalers, boners) and the third
group (restauranteurs, seafood processors and regular customers) (see Figure 5).

Although the study was based primarily on the socio-economic impacts of the sector, other
effects are also noted. Impacts were categorised as: biological, physical, economic, social, and
policy. The fishbone diagrams (Figures 12—14) classify and list the various impacts according to
these five categories: physical, biological, social, economic, and policy The results are presented
for each of the three stakeholder groups in the fishery value chain. In some cases, positive and
negative impacts were identified, as reported by participants in interviews and focus groups.

4.1.2.1 Impacts of the Sargassum influx events on the harvest sector

The harvest sector included boat owners, boat captains, and fishing crew. These groups of
stakeholders were directly in contact and interacted with the seaweed off-shore and on-shore.
Figure 12 organises the impacts according to the five categories as mentioned in the analytical
framework. These impacts are a compiled list of all responses from each of the data collection
methods. Note that both biological and ecological branches have positive and negative impacts.
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Figure 12. Impacts of the Sargassum seaweed influx events on the fisheries harvest sector of
Barbados, showina responses of fisherfolk in the harvest sector (fishers, boat owners and boat

The fishbone diagram for the harvest sector is the most detailed of the three, as they were the
most interviewed groups.There were both positive and negative effects given for biological and
economic impacts. Biological impacts listed were associated with the increased abundance of
some species of fish and in juvenile fishes, as reported by participants from the harvest sector.
Some of these positive impacts also had negative repercussions. For instance, the increased
number of juveniles following the seaweed also meant more juvenile fish were caught, sold and
eaten, and less were available for replenishment of the stock. This was particularly so for
dolphinfish where the Sargassum mats were bringing a large number of juveniles into Barbadian
waters, which fishers reported seeing and catching in and around the mats. This will have
impacts on the effectiveness of fishery policy; that is the ability of current policy measures to
manage the catching of juvenile fish.

One key informant from the BGFA noted that because of the increased number of juvenile
dolphinfish (weighing just 6-12 Ib) being found in the summer, the fish was now available year
round. He stated that in the past, the recreational fishing season for the large pelagics usually ran
from January to May, with a larger average size of around 15-25 Ib. He also noted that the wahoo
that usually arrived around October or November, were absent in 2015.
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For economic impacts, a few fishers said that the increased prices were able to compensate for
the decrease in flyingfish caught. Others reported not having a large difference in income,
compared to non-event years, and some even reported increased income. Most harvest sector
individuals however, reported that even though the price of flyingfish increased, the catch was
too poor to compensate for the deficit in income. They noted also that the increased prices also
caused a change in the buying patterns of regular customers, who tended to purchase less, or seek
alternatives. Fishers who only targeted flyingfish using gillnets reported that their gear was
ineffective due to the seaweed. Nonetheless from the harvest sector responses received, most
fishers resorted to changing their target, their gear, or catching whatever else was available.

4.1.2.2 Impacts of the Sargassum influx events on the post-harvest sector

The impacts on the post-harvest sector consisting of the intermediary group in the value chain:
vendors, scalers, boners (considered fisherfolk, since their livelihoods, like the fishers, boat
captains and boat owners are primarily dependent on fishery resources (Kher 2008)), and the
third group: seafood processors, restauranteurs and the general consuming public are illustrated
in Figures 13 and 14, respectively). Interestingly, many of the impacts reported by the post-
harvest sector groups were similar to those reported by the harvest sector. This similarity was
most pronounced between the harvest sector and the second group in the value chain (Figure
13). This was not altogether surprising, considering that these two groups generally shared a
facility at all landing sites visited. The exception to this was the majority of recreational fishers
and charter boat fishers, who do not operate out of these landing sites.

For the stakeholder groups in the post-harvest sector, especially the vendors, the increased
variety of fish associated with Sargassum events was viewed positively, but also had negative
consequences. According to vendors, while there were alternative species available, there was
still a preference among customers for flyingfish, dolphinfish and other traditional pelagics such
as swordfish. Vendors and scalers, particularly those interviewed on the west and south-west
coasts, said they were able to cope with the impacts of the Sargassum influx events, and that they
had no significant change of income. For others, the majority of whom worked on the east and
south-east coast, they reported that the 2014/2015 fishing season was one of the most difficult for
them, and that they had experienced a decrease in their income. Although fish retail prices
increased, some vendors reported buying less fish (wholesale), since they could not afford to buy
more and/or could not sell anymore at the higher prices. Vendors reported that the raised prices
changed consumer buying patterns. One vendor noted local residents around the landing site; her
regular customers, were buying less fish, or they bought smaller pelagics such as the jacks
brought in by fishers, which were generally cheaper.

The poor catch and absence of flyingfish caused a change in the fishing season. The fishing
season typically runs from November to July (Fisheries Division 2004), but according to the key
informant from BARNUFO, as well as other vendors, the lack of flyingfish created a shorter
season, since it finished earlier than usual. It was said that between December 2014 and January
2015 there were still some flyingfish, but this started to decrease after January. Although this
affected all stages of the fishery value chain, the vendors, scalers and boners, whose jobs
primarily depended upon flyingfish, were the worst affected. As the representative from
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BARNUFO explained, the processing plant operating at Bridgetown processed solely flyingfish,
but there was very little to process.

For the final group in the value chain, the seafood processors, restauranteurs and the general
consuming public, the impacts reported were predominantly economic (Figure 14). The seafood
processors interviewed did not sell large quantities of freshly caught fish, and mostly relied on
imports and specialty items. They expressed that although the Sargassum was a problem, and
reduced the fresh fish supply they bought, they were not adversely affected. It should be noted
that there are seafood processors more reliant on the local fishery sector, with whom attempts for
interviews were made. However, given the limited time and resources for data collection, they
were not reached. The data presented nonetheless, were sufficient for proper analysis as a
baseline or initial look at the socio-economic impacts on the industry.

Policy [ Physical ’ Biological ]

Overwhelming smell from
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Figure 13. Impacts of the Sargassum seaweed influx events on the post-harvest fishery sector, showing
responses from the intermediary group in the value chain (vendors, scalers and boners).
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Figure 14. Impacts of the Sargassum seaweed influx events on the post-harvest sector, showing responses from
private enterprises including seafood processors, hoteliers and restauranteurs, as well as the general public of
Barbados.

Obtaining flyingfish was described as difficult and expensive. Larger restaurants and seafood
processors said that they resorted to importing their seafood supplies which increased their
expenses, but not so much that they were unable to absorb the cost. Smaller restaurants, such as
those at Qistins, or others close to landing sites were impacted to varying degrees, depending on
the type of fish on their menu. For example, two restaurants at Oistins served a variety of fish,
and one specialised in snapper. One of the restaurant owners said that he started importing to
meet the demands of his customers. Another restaurant at Martin’s Bay served mainly snapper,
along with other species, but said they were unaffected by the decreased supply of flyingfish.
However, prices were increased for all the other species as well, so even though flyingfish was
not served, restaurants still needed to pay more for other species of fish.

Although the general consuming public were not included in the data collection process, they are
included in the fishery value chain for completeness in analysis. Information about impacts on
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this group were garnered from other interviewees in the sampled population.The tourism
industry, though affected by the decrease in flyingfish which is marketed as the Barbadian
specialty, was more affected by the physicals impacts. The build-up of the Sargassum on-shore,
and the inundation in the intertidal zone, was a nuisance. The seaweed covered the white sand
beaches that tourists came to enjoy, made bathing uncomfortable or impossible, brought a lot of
flies, and carried a scent of hydrogen sulphide (CAST 2015). As a result, the tourism sector
stakeholders had to invest a considerable amount of resources on clean-up efforts. Interviewees
also reported that locals were deterred from spending time at beaches because of the presence of
the seaweed wracks on-shore, and suspended in the intertidal zone of many east coast and south
coast beaches. Fortunately for west coast beaches, being on the leeward side of the island, the
volume of seaweed was much less, and the mats did not generally strand on the beaches but
tended to stay farther out to sea.

4.1.3 Comparison of impacts on different livelihoods in the fishery value chain

Here we compare the different categories of impact (biological, physical, economic,social or
policy) among the different stakeholder groups in the fishery value chain.

4.1.3.1 Biological

Collectively, there were numerous biological impacts listed by stakeholders along the entire
fisheries value chain. However, the most commonly reported impact by interviewees and focus
groups was the decrease in availability of flyingfish, and the change in catch composition for
pelagic fishing trips. In comparing the three fishbone diagrams (Figures 12, 13 and 14), the
harvest sector listed the most biological impacts. Furthermore those biological impacts listed by
both post-harvest groups (Figures 13,14) were very similar to those listed by the harvest sector
(Figure 12).

Fishers reported that they were not catching flyingfish, but that there were more turpits, jacks,
and dolphinfish due to the presence of the Sargassum. As a result, they targeted these species, or
as often expressed, they caught whatever they could. This finding was corroborated by the FD
landings data which showed a large decrease in flyingfish landed during the most serious influx
event (2015); 277.9 tonnes landed from January-June in 2015 compared with 981.3 tonnes
landed over the same months in 2014. This large decrease in the quantity of flying-fish caught
resulted in less being available for the post-harvest sector, as voiced by the vendors interviewed,
and the key informant from BARNUFO. The lack of locally available flyingfish also affected the
hospitality sector, with restaurant owners and seafood processors stating that there were fewer
flyingfish available and therefore they were unable to meet the demand of their businesses for
this species, resulting in them seeking alternatives.

As the key informant from the CZMU, and staff at the FD expressed that the change in species
also had subsequent biological impacts such as a change in the ecology of the nearshore system
with an increase in species that were not there before, or were there in smaller numbers at
different times of the year. They also suggested that there was the possibility of uncommon or
non-native species being transported by the Sargassum into the nearshore environment, as well
as the creation of anoxic conditions on coral reef systems when Sargassum was trapped in the
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nearshore, and subsequently sunk and began decomposing. A point raised by thekey
informantfrom the CZMU was that at first the Sargassum was viewed as just a natural entity,
coming into Barbadian waters in large volumes. However, when it began to decay, it actually
posed a completely different threat. The breakdown of the seaweed created an issue with water
quality in the nearshore environment, which at the time of the interview was not being
monitored. There was still no biological research conducted to investigate ecosystem impacts of
the Sargassum influx events, however, the FD, CZMU and experts at CERMES identified the
need and intention for conducting these studies.

There were also reported increases in the abundance of species that were previously known to
have diminishing stocks. Lobsters, conch and sea eggs (urchins) were reported by some divers to
have increased. These observations, however, are not seen in the landings data provided by the
FD for the months of January to July (refer to Appendix 3). This is not particularly surprising,
since the sea egg harvest season remained closed during this period, and landings of the other
species (conch and lobster) are not well monitored, since they are generally not landed at
government fishery facilities. Although there have been no conclusive studies to validate these
observations, the FD, under strict regulation, was able to reopen the sea egg fishery for one
month in 2015 (October 1% - 30™) for the first time in many years, as there was deemed to be
sufficient sea eggs at this time to support a short harvest period. Divers were required to obtained
permits from the FD, valid only for this one-month period, to legally harvest the sea eggs
(Slinger 2015). The key informant from the BGFA also indicated that a ‘new’ species, the
almaco jack, not usually seen in Barbadian waters, was now being caught, along with
amberjacks.

The biological effects had ramifications on all livelihoods, although there were differences in the
extent of the impacts among the livelihoods. Fishers, boat captains, and boat owners described
effects on the species they targeted, and the fishing methods and gear employed. They reported
that fishing trips were generally less successful; even though there were other fish coming in
with the seaweed, there was still a decrease in catch altogether. Vendors, scalers, and boners
primarily involved in the flyingfish fishery reported to be greatly affected by the decrease in
flyingfish caught. This was more apparent through information gathered at south coast landing
sites, Bridgetown and Oistins. Some charter boat fishers reported that although the Sargassum
did become a nuisance and entangled lines, in some cases it made it easier to catch fish using
lines. One charter boat fisher expressed that if a trip was proving to be unsuccessful he would try
fishing around the seaweed mats using the same fishing gear. The charter boats fished around
the mats so that customers were almost guaranteed to catch a fish, which in most cases were
reported to be dolphinfish. Seafood processors interviewed reported having little impact from the
decrease in flyingfish or the presence of different species, while restaurants did admit to having
to find alternative sources, not just for flyingfish, but other larger pelagics. For the public (as
reported by other interviewees), they were affected by the decreased supply of flyingfish, and the
increased variety of pelagics available, which is discussed further in other sections.

4.1.3.2 Physical

There were differences in quantities of Sargassum experienced across coasts and landing sites.
The massive mats and inundation of the nearshore area by Sargassum appeared to be more
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common at the east and south coast landing sites. Some south-west and west coast landing sites
did not get any seaweed on shore, due mainly to the direction of the prevailing wind and sea
surface currents, according to fisherfolk.

The large mounds of stranded seaweed not only congested landing sites but also inundated
beaches such as the case at Enterprise Beach on the south coast, where the volume of seaweed
was decribed as “inconceivable”. According to the key informant from the NCC the seaweed
from this beach was transported into Oistins and beyond by waves and currents. The key
informant from NCC explained that in Qistins, because of the shape of the bay, the seaweed was
less likely to move out of the system by wave action;