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ABSTRACT. Migration is a common feature of most small-scale fisheries (SSF) across the
globe. To enhance fisheries resources sustainability and management, we examined the social issues
in the SSF from the perspective of fishers, Chief Fishermen, and Fisheries Technical Officers who
are actively involved in SSF migration and fisheries management along the coast of Ghana. We con-
ducted in-depth interviews in six important migrant fishers’ communities and analysed documents
on the socio-economic conditions of migrant fishers, conflicts among migrant fishers, rights of
migrant fishers and the role of government in managing fishers’ migration. Findings showed that the
successful integration of migrant fishers in the host communities resulted in minimal conflictual
incidents that are resolved through dialogue. Furthermore, both the Fisheries Technical Officers and
Chief Fishermen are involved in conflict resolution depending on the nature of the dispute. Also,
most migrant fishers (over 50%) have the same rights as the local fishers, though they are margin-
alized during the distribution of premix fuel. Migrant fishers with prominent status played key role
during decision-making process in the host communities. Overall, the study showed that migrant
fishers have aided in the progress of fishing technology, food security, and small-scale business in
the host fishing communities. To avert any form of marginalization during the distribution of premix
fuel, it is prudent for authorities to develop relevant policies that will ensure that migrant fishers
receive enough fuel for their fishing activities in the host communities.

Key words: Migrant fishers, West Africa, conflicts, fisheries management, fisheries resources.

La vida de los pescadores importa: cuestiones sociales en la migracion de la pesca en pequeia
escala de Ghana

RESUMEN. La migracion es una caracteristica comun de la mayoria de las pesquerias de peque-
fia escala (PPE) en todo el mundo. Para mejorar la sostenibilidad y la gestion de los recursos pes-
queros, se examinaron los problemas sociales en las PPE desde la perspectiva de los pescadores, los
Jefes de Pescadores y los Oficiales Técnicos de Pesca que participan activamente en la migracion y
la gestion pesquera de las PPE a lo largo de la costa de Ghana. Se realizaron entrevistas en profun-
didad en seis importantes comunidades de pescadores migrantes y analizamos documentos sobre las
condiciones socioecondmicas de los pescadores migrantes, los conflictos entre los pescadores
migrantes, los derechos de los pescadores migrantes y el papel del gobierno en la gestion de la
migracion de los pescadores. Los hallazgos mostraron que la integracion exitosa de los pescadores
migrantes en las comunidades de acogida resulto en incidentes conflictivos minimos que se resuel-
ven a través del didlogo. Ademas, tanto los Oficiales Técnicos de Pesca como los Jefes de Pescado-
res estan involucrados en la resolucion de conflictos, dependiendo de la naturaleza de la disputa.
Ademas, la mayoria de los pescadores migrantes (mas de 50%) tienen los mismos derechos que los
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pescadores locales, aunque son marginados durante la distribucion de la premezcla de combustible. Los pescadores migrantes con un
estatus destacado desempeflaron un papel clave durante el proceso de toma de decisiones en las comunidades de acogida. En general, el
estudio mostrd que los pescadores migrantes han ayudado en el progreso de la tecnologia pesquera, la seguridad alimentaria y los nego-
cios a pequeiia escala en las comunidades pesqueras anfitrionas. Para evitar cualquier forma de marginacion durante la distribucion de
combustible de premezcla, es prudente que las autoridades desarrollen politicas inteligentes que aseguren que los pescadores migrantes
reciban suficiente combustible para sus actividades pesqueras en las comunidades de acogida.

Palabras clave: Pescadores migrantes, Africa Occidental, conflictos, manejo de pesquerias, recursos pesqueros.

INTRODUCTION

Food security, employment and sustainable
utilisation of the world’s natural resources are key
to our survival. Globally, more than 490 million
people depend at least partially on small-scale
fisheries (SSF) for their livelihoods (FAO 2022).
These fisheries supply 40% of global fish catch
and provide protein and micronutrients like
omega-3 fatty acids, calcium, selenium and zinc
to billions of people. In Ghana, about 3 million
people are currently involved in the fishery sector
with over 90% being in the SSF sector. Fish pro-
vides about 60% of the dietary protein needs of
the average Ghanaian with an average annual per
capita consumption of 25 kg. Small-scale fishers
use simple gears and technologies, travel for short
distances and target multi-species.

The challenges encountered by SSF are recog-
nized worldwide (Pauly et al. 1998; Muraski
2000; Hutchings and Reynolds 2004; Caddy and
Seijo 2005). Common issues facing SSF include
resource overexploitation, decline catches, com-
plex and dynamic fleet interactions, competition,
and conflicts between fleets (small-scale and
industrial), poverty and post-harvest problems,
such as lack of infrastructure (Salas et al. 2007;
Asiedu et al. 2013). In order to cope with these
issues most fishers migrate. In Ghana, migration
is a livelihood strategy adopted by many small-
scale fishers. Migration among small-scale fish-
ers in Ghana is widespread and increasing expo-
nentially (Overd et al. 2001; Marquette et al.

2002; GSS 2014a; Asiedu et al. 2022). This is
mostly driven by biological, socio-economic,
overexploitation of commercially important fish
species, climate change safety and sargassum
influxes (Kraan 2009; Daw et al. 2012; Peer and
Miller 2014; FAO 2017). Fishers’ migration pro-
vides an avenue for small-scale fishers to
improve their standards of living (DFID 2004).
For instance, income earned by migrant fishers
is used to feed families, acquire assets, etc. Addi-
tionally, remittances by migrant fishers help in
reducing poverty in their home communities.
The economic aspect of migration helps fishers
to earn income, take care of their families, meet
other social commitments, and improve their
standard of living (Asiedu et al. 2022). Migra-
tion also provides fishers with access to
resources thereby contributing to the life suste-
nance of migrant fishers (Wanyonyi et al. 2021).
In recent years, increased development, and
globalization in the area of transportation and
communication have facilitated fishers’ migra-
tion (IOM 2005).

Migrant fishers face many social issues in their
quest to migrate whether internally or internation-
ally. As a first step, they face the challenge of
moving with or without their families. During
short-term migration, the majority of fishers
leave their wives behind to care for their families,
but during long-term travels, they move along
with their families (Sall 2006). Further, migrant
fishers are challenged by livelihood space. It is a
concern where the migrant fisher would live,
work, use available services and facilities, and
earn acceptance from the local fishers (Kraan
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2009). Before fishers migrate, inquiries regarding
accommodation and working space are made
through phone calls with friends and relatives in
the host communities. However, being able to
identify a niche and explore resources as well as
gain acceptance from local fishers can be delicate
(Odotei 2002). Although, most host communities
welcome and maintain healthy relationships with
migrant fishers (Sugimoto 2016), integration into
the host communities is often challenging. Stud-
ies have indicated that most indigenes and
migrant fishers coexist but do not collaborate
(Sall 2006; Njock and Westlund 2008). They do
not share the same interests since they do not
belong to the same society, which results in dis-
putes, stigmatization, marginalization, and exclu-
sion of immigrants (Njock and Westlund 2008;
Wanyonyi et al. 2017; Failler and Ferraro 2021).

A brief overview of the small-scale fisheries
sector of Ghana

The small-scale or artisanal fisheries in Ghana
operate several fishing gears such as purse seine
nets, beach seine nets, set nets, drifting gillnets,
and hook and line. Dugout canoes comprising
both motorized and non-motorized are the main
crafts used by Ghanaian small-scale fishermen.
Currently, over 13,000 canoes and more than
124,000 fishers are engaged in small-scale fish-
ing activity in Ghana operating from over 300
landing sites dotted along the 550 km length of
the coastline (Dovlo et al. 2016). A high propor-
tion of the fish catch is provided by the SSF sec-
tor (around 60%), with the marine sub-sector
accounting for more than 70% of the total fish
production (Nunoo et al. 2014; FC 2022). Fish
caught by small-scale fishers in developing coun-
tries such as Ghana is likely to contribute about a
quarter of the total protein, thus playing a vital
role in food and nutrition security, trade, and
other economic activities in small-scale fishing
communities (Marquette et al. 2002; Asiedu et al.
2018). Roles are distinguished in SSF of Ghana

(Torell et al. 2016; Adjei and Sika-Bright 2019).
Men are primarily engaged in fish harvesting,
undertaking the main fishing activities (Nunoo
and Asiedu, 2013). Contrary, women act as
wholesalers, supplying catch from boats they
own or negotiating with boat captains to buy
landed catches to dispose of by marketing.
Women also serve as financiers to fishermen and
support them in purchasing fishing inputs (Appi-
ah et al. 2021). Major species harvested by small-
scale fishermen include Sardinella aurita, S.
maderensis, Cynoglosus senegalensis, Selene dor-
salis, Chlroroscombrus chrysurus, Decapterus
punctatus, llisha africana, and others (Nunoo and
Asiedu 2013). Stock assessment studies on some
of these fish species landed by small-scale fishing
communities have shown overexploitation and
possible collapse in the absence of appropriate
management measures (e.g. Amponsah et al.
2019, 2021).

The management of SSF in Ghana is chal-
lenged by the expansion of rival fleets, economic
collapse, open-access regime, weak enforcement,
conflicts, and environmental issues (Asiedu et al.
2013). The culminating effect of these challenges
confronting small-scale fisheries is the high rate
of poverty in small-scale fishing communities
(Asiedu et al. 2013). Furthermore, the Ghana Liv-
ing Standard Survey Round Six (GLSS 6)
revealed that whereas the poverty gap is reducing
in other ecological zones, the opposite is occur-
ring in the coastal zones (GSS 2014b).

Fishers in Ghana and other parts of West
Africa have adopted several strategies to cope
with the decline in their catch and this includes
migration to other fishing communities. The
Government of Ghana has enacted several legal
instruments such as the Human Trafficking Act
(Act 694) and the Human Trafficking Prohibition
Regulations (Legislative Instrument 2219) to
enhance migration governance (IOM 2020). The
enactment of these laws contributes to the attain-
ment of migration-related Sustainable Develop-
ment Goals (SDGs) and, specifically, SDG Target
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10.7 to ‘facilitate orderly, safe, regular, and
responsible migration and mobility of people,
including through the implementation of planned
and well-managed migration policies’ (IOM
2020). As Ghana strives to achieve SDGs Goal 8
(decent work and economic growth) and Goal 11
(sustainable cities and communities) by 2030,
there is a need to highlight and address all the
issues concerned with fishers’ migration. Further-
more, the integration of issues concerning
migrant fishers into the formulation and imple-
mentation of effective fisheries management
policies is weak in Ghana and other parts of the
Gulf of Guinea. In most cases, migrant fishers are
marginalized and do not have a voice in the man-
agement of fisheries. Efforts to address these
challenges are important to the management of
the SSF sector of Ghana. Reconciling fisheries
management with social issues is among the
greatest challenges in the era of declining stocks,
especially in developing countries such as
Ghana. Generally, knowledge about SSF is par-
ticularly limited despite its dominancy, and it is
also less researched than commercial fishing
(Cordell 2002; Salas 2007). Even though in
recent times, attention on SSF is on the rise, it is
still overshadowed by the industrial sector in
fisheries science and policy discourse (Smith and
Basurto 2019). These create gaps and challenges
in managing the fishery that must be addressed.

The FAO (Food and Agriculture Organization)
has indicated that the main problems and con-
straints of SSF are threefold and are related most-
ly to social, economic and human rights aspects
that lead them to poverty and vulnerability. Fish-
ers’ migration is a social and economic issue.
Thus, addressing social issues in migration is cru-
cial in sustaining fishers’ livelihood and the fish-
ery. The United Nations General Assembly has
declared 2022 the International Year of Artisanal
Fisheries and Aquaculture (IYAFA 2022). Thus,
this study contributes to highlighting issues in
SSF. Accordingly, the study aimed to assess the
social issues that migrant fishers face in the host

communities. Specifically, we examined: a) the
socio-economic conditions of migrant fishers; b)
conflicts among migrant and host fishers; c) the
rights of migrant fishers; and d) the role of gov-
ernment in dealing with fishers’ migration.
Understanding social issues faced by migrant
fishers is necessary for the formulation of policies
for the sustainable management of SSF of Ghana.

MATERIALS AND METHODS

Study communities

Ghana has a coastline of approximately 550
km. The SSF sector consists of 13,000 canoes,
employs about 124,000 (mostly male) fishers and
1.9 million fish processors and traders (mainly
female) and accounts for about 80% of total
annual marine fish catch by volume (Dovlo et al.
2016; Andriesse et al. 2022). For this study, we
selected six fishing communities that span the
four coastal regions. The communities were
Shama in Western Region, Elmina and Apam in
Central Region, Tema and Ahwiam in Greater
Accra, and Denu in Volta Region (Figure 1).
Characteristics of communities in terms of popu-
lation, fishing gears and number of fishers are
shown in Table 1. These communities are
involved in important fishing activities and are
destinations for a significant number of migrant
fishers (Nunoo and Asiedu 2013; Asiedu et al.
2022).

Data collection

Interview-based questionnaire

To meet the objective of the study, we conduct-
ed in-depth interviews with the use of a semi-
structured questionnaire with key migrant fishers
(n = 80), Chief Fishermen (n = 6) and Fisheries
Technical Officers (n = 6) in the study communi-
ties. Respondents were chosen based on their
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Figure 1. Map of the study communities.
Table 1. Characterization of study communities. Source: GSS (2014b) and Dovlo et al. (2016).
Study community District assembly Population Gears used Number of fishers
Apam Gomoa West 23,588 Ali nets, drifting nets, purse 1,600
nets, line, and set nets
Elmina Komenda-Edina- 23,013 Ali nets, beach seine gears,
Eguafo-Abrem (KEEA) purse nets, line, and set nets 2,000
Shama Shama 11,000 Set net, purse net line, drifting 2,352
net, Ali net, and beach seine
Ahwiam Ningo Prampram 3,500 Pursing net, line, set net, 894
and drifting net
Tema Tema Metropolitan 71,711 Pursing! nets, line, ali® net, 5,167
Assembly drifting? net, and set* net
Denu Ketu South 6,051 Pursing nets, beach seine, 418
and set net

Pursing net are used by the inshore vessels with mesh sizes ranging from 10-25 mm.
2Ali net are the main net used in catching Sardinella normally at the beginning or towards the end of the fishing season.
3Drifting net are operated on the surface or at a certain distance below it, drifting freely with the current.

“4Set net are nets that catch fish by gilling, entangling or enmeshing them in the net.
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experience, availability, willingness to take part
in the interview and membership of fisheries
association (Table 2). In total 92 respondents
were interviewed during the study period. The in-
depth interviews were conducted between June
and July 2022.

In the fishing industry of Ghana and many
other West African countries, the Chief Fisher-
man is the most important traditional institution
and plays a vital role in fisheries resources man-
agement. The Chief Fisherman has the authority
to allow the entry of new fishers into their fishing
landing communities (Nunoo et al. 2015). The
position of the Chief Fisherman is hereditary and
holds a lot of power and dignity. The Chief Fish-
erman is in charge of all the fishing operations in
the fishing community. He settles disputes,
imposes penalties, organizes, and monitors the
allocation of any communal input as well as deals
with the activities that must be undertaken in the
event of risk and disasters at sea (Bennett 2002).
Given their importance in the traditional manage-
ment of SSF in Ghana, they were selected for the
key informant interview.

The Ghana National Canoe Fishermen Council
(GNCFC) is the umbrella body of most small-
scale fishers. It was formed in 1982 with the
objective of promoting the welfare of canoe fish-
ers. Since then, it has grown to become an
umbrella body of fishers and fishery associations

in Ghana (Adjei 2021). In this study, we inter-
viewed migrant fishers who were also members
of the GNCFC.

Interviews were carried out in English. In situ-
ations where the language was a barrier, a local
facilitator (i.e. the local Fisheries Technical Offi-
cer) was employed. Furthermore, responses were
transcribed onto an audio recorder with the con-
sent of respondents. The qualitative data were
collected using key informants, experts inter-
views, and informal field discussions. The main
purpose of collecting the qualitative data through
these methods was to examine the major issues
on migrant fishers, mostly on the mode of migra-
tions, conflict resolution, roles of government,
rights of migrant fishers, and other themes in the
host fishing communities. The research team was
able to obtain a better knowledge of migrant fish-
ers through the data collected. The interview
duration lasted between 30 and 50 min.

The study employed quantitative and qualita-
tive methodologies to collect data using mixed
questionnaires (closed and open-ended ques-
tions). There were three parts to the question-
naire: the first part examined the modes of migra-
tion and the settlement structure of migrant fish-
ers; the second part assessed the rules and regula-
tions, and conflict issues; and the third part
explored the roles of government in migrant fish-
ers and the rights of migrant fishers.

Table 2. Category of respondents, number, percentage and criteria used during the interviewed.

Category of respondents Number Number interviewed (n) % n Criteria used
Chief Fishermen 6 6 100 Traditional leader
Fisheries Technical Officers 6 6 100 Government official
Migrant fishers 622 80 13 Membership of fisheries

association, experience,
availability, and willingness
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Desktop studies

Documents on social issues of fishers’ migra-
tion were analysed on the following themes: fish-
ers migration, SSF, social issues, patterns and
impacts. Documents consulted included the 2021
Annual Performance Report (FC 2022), the
Ghana Canoe Frame Survey Report (Dovlo et al.
2016), the Co-Management Policy for the Fish-
eries Sector of Ghana (MoFAD, 2020), Asiedu et
al. (2022), Deme et al. (2021), and Failler and
Ferraro (2021).

Data analysis

Responses obtained from the study were coded
and fed into the Statistical Package for Social Sci-
ences (SPSS) version 23 for statistical analysis.
Descriptive statistics were performed and repre-
sented in tables and charts. Inferential statistics
were carried out at a confidence interval of 95%.
Non-parametric tests such as Chi-square analysis
were performed to elucidate the existence of any
significant differences in categorical variables as
provided by the various respondents.

Fishermen

Men

Wives

Processors

Forms of migrating groups

1,”|

Women

RESULTS AND DISCUSSION

Socio-economic conditions of migrant fishers

Many Ghanaian fishers migrate either season-
ally or permanently to internal and international
fishing communities in search of better fish
catches, prices and alternatives to population
pressures (Asiedu et al. 2022). Out of the five
migrating groups, fishermen were the dominant
migrant group (47.4%) (Figure 2). Fishermen are
mostly recruited as crew members for fishing
purposes, while men in this study refer to the
older generation who are mostly engaged for their
experience in providing solutions to emergencies
and advice during conflictual situations at sea
(21.1%). However, in situations where the crew
members see old men as a liability in the fishing
activities due to generational gap, reduced physi-
cal strength and advanced age, only fishermen
(mostly of the younger generation) form the
migrating group. Though most wives or fish

10

o

Figure 2. Migrating groups among migrant fishers.

\
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30 40 50

% Respondents



126

MARINE AND FISHERY SCIENCES 36 (2): 119-135 (2023)

processors join fishermen in the receiving com-
munities by road, wives of the senior migrant
fishermen are often allowed a return trip to their
natal fishing community by the sea.

Most women migrate to the host communities
with fishermen to provide housekeeping services
for them. The women are remunerated with either
a share of a catch or direct wages, thereby helping
to meet food security and poverty reduction. The
successful integration of women in the host com-
munities largely depends on the generosity of the
fishermen. In other cases, some migrant fisher-
men exclude women from migrating with them
because they perceive that dwelling with women
in the host communities is an expensive exercise.
Nonetheless, the crew composition for the long-
duration form of migration at sea tends to be
influenced by kinship ties due to possible dangers
the crew might face. It must be noted that women
continue to play important roles within and out-
side the fisheries sector. Women play a big part in
maintaining the social fabric of the fisheries and
are central to the social context of fisheries (Sza-
boova et al. 2022).

Many migrant fishers (65%) upon arrival in
the host communities live in the same neighbour-
hood as the indigenes (Figure 3). Having the
nexus of friends, relatives or former co-workers
makes settlement within the vicinity of the host
communities possible. According to Asiedu et al.
(2022), internal host communities visited by
migrant fishers from Ghana include Tema,
Sekondi, Apam, Axim and others, while for inter-
national host communities, fishing communities
in coastal countries like Togo, Ivory Coast,
Benin and others are mostly visited by Ghanaian
migrant fishers. For internal migration, it is
mandatory for migrant fishers to pay a token
known as landing fee, which grants them access
to the resources in the host fishing communities.
However, for international host fishing commu-
nities, proper documentation on the period of
stay, the number of crew, and other necessary
information are requested before migrant fishers
will gain access to the aquatic resources without
hindrance (Asiedu et al. 2022).

Land scarcity in the host fishing communities
appears to be a challenge, therefore these migrant

Live closer to the beach
5%

Both
30%

Same neighbourhood
65%

Figure 3. Settlement style of migrant fishers in the host communities.
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fishers do not have the luxury of having a piece of
land credited to them by the authorities of the
host communities. To have access to housing
units in the host communities, migrant fishers pay
rent to the landlords. However, only in rare situa-
tions will migrant fishers opt to reside in separate
locations within the host communities. About 5%
of migrant fishers live close to beaches usually in
tents and wooden structures. The UN Sustainable
Development Goals (SDGs) advocate decent liv-
ing as well as promote safe and secure working
environments for all workers including migrant
workers (Target 8.8). In most developing coun-
tries, fishers live in conditions with poor sanita-
tion. This affects the health and well-being of
migrant fishers.

Nature of fishing rules and regulations in the
host communities

Migrant fishers are faced with challenges in
their fishing activities even after successful inte-
gration into the host communities. They are man-
dated to comply with the local rules and regula-

Pay landing dues

Report any conflicts to CF

Observe fishing holidays

Regulations and rules

N

Partake in communal labour

Observe community curfews

tions enacted by the Chief Fisherman and his
council of elders (Figure 4). Prominent among
these rules and regulations set aside for migrant
fishers include i) obeying the non-fishing day
holidays. During these days, fishers both indi-
genes and migrants are supposed to abstain from
fishing activities. During these periods, migrant
fishers indulge in mending their fishing nets,
attending family gatherings such as weddings,
naming ceremonies, and funerals, or spending
quality time with family and friends. Fishmon-
gers also use these fishing holidays to sell their
processed fish products, particularly smoked fish,
at either internal or external markets; ii) migrant
fishers are mandated to partake in communal
labour organized by the indigenes; iii) migrant
fishers are also instructed to perform some rites
which involve paying landing fees together with
the presentation of local dry gin before being
granted access to the aquatic resources, and iv)
migrant fishers are required to halt any fishing
activities during community curfews. Communi-
ty curfews in this context relate to days during
which funeral activities are ongoing within the

10

o+

20 30 40 50 60
% Respondents

Figure 4. Prevalence of fishing rules and regulations at the host communities.
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host communities. Failure to observe these rules
and regulations implies that accessibility to
aquatic resources is denied. In order to regain
access to fisheries resources in the host commu-
nity, violators are made to pay specified fines
which vary from one fishing community to the
other. Nonetheless, all fines include drinks that
are used to pacify the sea god under the supervi-
sion of the Chief Fishermen and chief priest
(Adjei and Sika-Bright 2019).

Conflictual issues among migrant fishers

Sources of conflicts between local and migrant
fishers in the host communities are grouped into
social and occupational (Figure 5). Occupational
sources are generated because of fishing activi-
ties. For instance, rush for fishing grounds
between indigenes and migrant fishers at sea,
destruction of fishing equipment by locals, inade-
quate supply of premix fuel and stealing of land-
ed catch by indigenes at the beach. Migrant fish-
ers are technologically endowed with effective
fishing techniques making it easier for them to
explore greater fishing grounds than local fishers.
These effective fishing techniques and access to

Rush for fishing grounds

Non-compliance to rules and regulations

Sources

1

Chasing after native’ wives

Inadequate distribution of premix

wider fishing grounds lead to higher catches by
migrant fishers. Such bountiful catches by
migrant fishers triggers local fishers to explore
similar fishing grounds after gaining access to
such effective fishing techniques. The movement
of local fishers to the fishing grounds exploited by
migrant fishers breeds competition for fish
resources, ultimately leading to conflicts between
local and migrant fishers. In areas where local
fishers do not have access to better fishing tech-
niques and finances in comparison with migrant
fishers (e.g. in Denu migrant fishers are offshore
fishers while indigenes are mostly beach seine
fishers) local fishers sometimes destroy the fish-
ing vessels or part of the vessels belonging to
migrant fishers. These actions by local fishers
brew conflicts between them and migrant fishers.

The social source of conflicts occurs due to
derailing from the accepted way of life practiced
by the indigenes. This includes going after the
wives or fiancée of the indigenes, not partaking in
communal labour and defecating at the beach, etc.
Most of the conflictual incidents are resolved
through dialogue between the indigenes and
migrant fishers amicably at the beach. For
instance, when indigenes at the beach, tagged as

10 20 30 40
% Respondents

Figure 5. Source of conflicts between local and migrant fishers in the host communities.
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‘hustlers’, steal a portion of the landed catch and
are caught, such incidents are resolved in a friend-
ly manner. Conflicts of higher magnitude such as
going after another man’s wife or destroying the
fishing equipment of migrant fishers are mostly
resolved through dialogue in the presence of the
Chief Fisherman in the host community and at
times the Fisheries Technical Officer is involved.
However, in the absence of the Fisheries Technical
Officer, justice for the migrant fishers in wake of
any conflict with indigenes is stalled. Nonetheless,
the long stay of migrant fishers in the host com-
munities largely results in little or no conflictual
incidents between them and the indigenes because
they have accepted and are practicing the norms
set aside by the host communities (Bennet 2002).

Rights of migrant fishers in the host communi-
ties

Rights enjoyed by migrant fishers in the host
communities are outlined in Table 3. Migrant
fishers in the various host communities raised

Table 3. Rights of migrant fishers in the host fishing community.

concerns about not having constant access to pre-
mix fuel. In some host communities, members of
the local committee act as middle agents who sell
the fuel at exorbitant prices to these migrant fish-
ers. These migrant fishers have no other option
than to buy the premix fuel, which eventually
affects the prices of landed catch as well as the
expenses made for their fishing activities. The
premix fuel is distributed to various fishing com-
mittees based on the number of local fishers.
However, the influx of migrant fishers increases
the total number of fishers, thus resulting in the
unequal distribution of premix fuel. Such occur-
rences have the propensity of fuelling conflicts
between migrant and local fishers. Therefore, it
will be appropriate to quantify the number of
migrant fishers moving into various fishing com-
munities, and this could serve as an input for the
recalculation of premix fuel for distribution in
these communities.

Partaking in decision-making by migrant fish-
ers in the host communities is a right that most
migrant fishers enjoy. The zeal to contribute to

Role of Government Response Frequency (%)
Rights to social amenities Yes 92 (100%)
No 0
Right to vote Yes 92 (100%)
No 0
Right to own properties Yes 92 (100%)
No 0
Access to premix fuel Yes 0
No 92 (100%)
Decision management Yes 92 (100%)
No 0
Any discrimination Yes 18 (20%)
No 74 (80%)
Rights to marriage Yes 92 (100%)

No 0
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such a decision-making process is mostly reliant
on the fact it is geared towards sustainable man-
agement of the fisheries that form their main
livelihood. However, in certain communities,
migrant fishers with good standings sometimes
have a degree of involvement when it comes to
decision-making. For instance, a migrant fisher
who possesses many fishing vessels, the Chief
Fisherman of the migrant fishing community in
the host communities, and highly experienced
migrant fishers can be tagged as migrant fishers
in good standings in the host communities.
Nonetheless, the successful involvement of
migrant fishers in decision-making depends on
the benevolence of the council of elders in the
host communities. Given this, there is a need to
gazette policies with legal backing which would
allow migrant fishers to partake in decision-
making for the welfare of both locals and
migrant fishers. Such policies are crucial mainly
in areas where migrant fishers are not involved
in decision-making and may tend to engage in
illegal fishing methods without recourse to its
implication to the ecosystem and the dependent
livelihoods. For example, Muttenzer and
Andriamahefazafy (2021) noted that the way
migrant fishers fish greatly affects the popula-
tions of aquatic resources. The long stays and
successful integration of migrant fishers in the
host communities lower the likelihood of any
form of discrimination. Also, the fact of estab-
lishing and maintaining social capital with locals
through marriage, goodwill gestures, and other
relationships enables migrant fishers to cohabi-
tate successfully with locals in the host commu-
nities. However, discrimination between local
and migrant fishers in the host community sur-
faces at certain happenings. For instance, during
conflict resolution between local and migrant
fishers, there is a high probability of migrant
fishers being marginalized, resulting in stale-
mate or postponement of judgment. To avoid
such results, especially during conflict resolu-
tions, migrant fishers prefer the involvement of

government officials who play a neutral role,
thus ensuring fair treatment. The right to marry
women or men in the host communities has been
enjoyed for decades by migrant fishers. Migrant
fishers become the preferred spouse of women in
the host communities because they are seen as
hardworking and financially stable. Further-
more, some migrant fishers employ women to
assist them in their fishing business, which even-
tually ends in marriage.

Roles of government in managing fishers’ mi-
gration

Table 3 indicates the role of government
regarding the activities of migrant fishers during
their stay at the host communities. The majority
of the respondents (80%) agreed that the govern-
ment, through the Fisheries Technical Officers
plays a major role in resolving conflictual issues
(Table 4). Officially, issues of conflict are in two
forms, either it involves only small-scale fishers,
or it occurs between small-scale fishers and semi-
industrial fishers. When involving two or more
small-scale fishers, they are mostly resolved by
the Chief Fisherman and his elders within the
host communities. However, conflicts existing
between small-scale fishers and semi-industrial
or industrial fishers are mostly brought to the
notice of the Fisheries Technical Officers in-
charge of the fishing community. Nonetheless,
the lengthy or stressful procedure of tabling the
case or allegations for mediation by the govern-
ment deters some migrant fishers from reporting
such incidents to the Fisheries Technical Officers.
In some instances, the expenses involved before
receiving attention from Fisheries Technical Offi-
cers is also a demotivating factor on the part of
migrant fishers to report such incidents. Thus,
some migrant fishers resort to resolving conflict
with other small-scale fishers without involving
government officials.

The majority of the respondents (60%) sup-
ported the claim that government do monitor the
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Table 4. Role of government in the lives of migrant fishers in the host community. [UU: illegal, unreported, and unregulated.

Role of Government Response Frequency (%)
Conflict resolution Yes 74 (80%)
No 18 (20%)
Social amenities No 83 (90%)
Yes 9 (10%)
Data records Yes 55 (60%)
No 37 (40%)
Efforts on IUU Yes 28 (30%)
No 64 (70%)

fish catch landed on daily basis (Table 4). How-
ever, the monitoring of landed catch by Fisheries
Technical Officers is not disaggregated into
catch landed by migrant and local fishers. Some
respondents (40%) were concerned that govern-
ment does not record catches landed by migrant
fishers in the host communities. However, this
appears to be not the case, instead, the procedure
used by the Fisheries Technical Officers in mon-
itoring the catch statistically excludes some fish-
ers. Nevertheless, to statistically have an idea of
the percentage of the catch landed by migrant
fishers as well as the contribution of migrant
fishers to food and nutritional security in the
host communities, there is a need to segregate
such fish catch data. This, when instituted can
aid in drafting proper management policies for
migrant fishers.

The majority of respondents (70%) indicated
that government officials play no key role in
curbing the involvement of migrant fishers in
illegal, unreported, and unregulated (IUU) fish-
ing methods (Table 4). Allegations stem from the
fact that most migrant fishers believe that the
government cannot control the engagement of
fishers in IUU fishing due to the large number of
fishers along the coast and the isolation of these
areas. Furthermore, the inability or reluctance in
punishing violators of sustainable fishing on the

part of the Fisheries Technical Officers was cited
as another factor for the government’s inability
to ensure that migrant fishers desist from prac-
ticing ITUU fishing methods. In view of this,
there is a need to strengthen the coordination
between the Fisheries Enforcement Unit and the
judiciary system for prompt issuing of varying
levels of punishment to violators. When such
coordination is firmly rooted within the frame-
work of fisheries management, migrant fishers
will have no option but to comply with the exist-
ing fisheries management measures at the vari-
ous host communities.

CONCLUSIONS

Activities of migrant small-scale fishers con-
tinue to play critical roles in food security, liveli-
hood support and the development of the local
economies. Migration among fishers is mostly
male-dominated due to the tedious nature of the
job. Socio-economic conditions of migrant fish-
ers must be critically examined and incorporated
into fisheries management programmes and poli-
cies. Following adherence to fishing regulations
in the host communities, migrant fishers tend to
enjoy many benefits in the host communities
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including the right to partake in decision-making
for sustainable management of the fisheries
resources. Nonetheless, there is a need to empow-
er the Chief Fishermen and government authori-
ties in the management of migrant fishers in the
host communities as these institutions play a sig-
nificant role in resolving conflicts between
migrant and local fishers as well as ensuring that
migrant fishers adhere to existing fishing rules
and regulations. Additionally, Fisheries Technical
Officers must record catches of migrant fishers.
To ensure that migrant fishers do not engage in
IUU fishing methods without considering the
integrity of the marine ecosystem, equity in the
distribution of premix fuel should be addressed in
the host communities using relevant strategies.
There is an urgent need for better integration of
the social issues of migrant fishers into national
fisheries policy to address challenges emanating
therefrom.
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ABSTRACT. This paper aims to provide information about the behavior and diet composition of
fiddler crabs. The large percentage of sediments present in the stomach of fiddler crabs proves that
fiddler crabs play an important role in aerating the soil, which would help in the growth of mangrove
and wetland plants. Observations were done in sandy, muddy, and coralline substrates for four
months. Thirty fiddler crabs were collected for laboratory test of their diet composition. Sediments
had the highest percentage in the stomach content of the fiddler crabs (60%), followed by chum
(25%), and leaf particles (15%). The analysis of the fullness of their stomach showed that it was
highly significant (df =2, MS = 2.09, F = 34.34, p = 0.001). While the fiddler crabs ate all three col-
ors of mangrove leaves, it preferred to forage on yellow leaves (n = 104) followed by the brown
leaves (n = 78) and the green leaves (n = 77), proving that nutrient recycling occurs in the mangrove
area. The existence of the fiddler crabs contributes to a more stable mangrove ecosystem. In addi-
tion, this study is the first assessment of fiddler crabs documented in Mindanao, Philippines. Results
of the study can be used as a baseline for the protection of mangrove ecosystem species.

Key words: Antagonistic behavior, bioturbation, mangrove, sediments, soft-bottom ecosystem.

Comportamiento y composicion de la dieta del cangrejo violinista en Guang-guang, Dahican,
Mati City, Davao Oriental, Filipinas

RESUMEN. Este trabajo tiene como objetivo proporcionar informacion sobre el comportamiento
y la composicién de la dieta de los cangrejos violinistas. El gran porcentaje de sedimentos presentes
en el estomago de los cangrejos violinistas demuestra que los cangrejos violinistas juegan un papel
importante en la aireacion del suelo, lo que ayudaria al crecimiento de las plantas de manglares y
humedales. Las observaciones se realizaron en sustratos arenosos, fangosos y coralinos durante cua-
tro meses. Treinta cangrejos violinistas fueron recolectados para estudiar en de laboratorio la com-
posicion de su dieta. Los sedimentos tuvieron el porcentaje mas alto en el contenido estomacal de
los cangrejos violinistas (60%), seguidos de la carnada (25%) y las particulas de hojas (15%). El
nivel de llenado del estomago mostré que era altamente significativo (df = 2, MS = 2,09, F = 34,34,
p=0,001). Si bien los cangrejos violinistas comieron los tres colores de las hojas de mangle, prefi-
rieron alimentarse de las hojas amarillas (n = 104), seguidas de las hojas marrones (n = 78) y las
hojas verdes (n = 77), lo que demuestra que el reciclaje de nutrientes ocurre en la zona de manglares.
Los cangrejos violinistas contribuyen a mantener un ecosistema de manglar mas estable. Ademas,
este estudio representa la primera evaluacion de cangrejos violinistas documentada en Mindanao,
Filipinas. Los resultados se pueden utilizar como referencia para la proteccion de las especies del
ecosistema de manglares.

Palabras clave: Comportamiento antagonista, bioturbacion, manglar, sedimentos, ecosistema de
fondos blandos.
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INTRODUCTION

The Genus Uca contains about 100 species of
semi-terrestrial marine crabs which includes fid-
dler crabs, sometimes called ‘calling crabs’
(Rosenberg 2019). Fiddler crabs are members of
the Family Ocypodidae of brachyuran crabs,
marine animals that recently invaded the land.
They are active on the surface at low tide, feeding
on soil debris, bacteria, and algae (Zeil et al.
20006). Sandy beaches, mudflats, mangrove areas,
and salt marshes are all locations where fiddler
crabs can be found. Fiddler crabs rely on the sed-
iment which they use for food, burrowing, and for
collecting bacteria, debris, and benthic macroal-
gae (Ribeiro and Iribarne 2011). The intertidal
zone and the nearby marine and terrestrial habi-
tats are connected by fiddler crabs, which are rec-
ognized as ecosystem engineers and significant
connectors of energy flow. According to a recent
study, fiddler crabs are the primary food source
for some fish and may be more important than
was previously thought as food for predators
(Grande et al. 2018).

Fiddler crabs are recognized for having
extraordinary claws. Male claws are much larger
compared to those of females, who have claws of
the same size. They stay close to their burrows to
quickly escape from predators, as well as find
shelter from the heat and water loss (Macintosh et
al. 2002). Male fiddler crabs use their minor claw
for feeding and the major claw for displaying and
fighting. Major claws are typically brightly col-
ored and four to five times longer than minor
claws, making up around one-third of the total
body mass of the crab. Female fiddler crabs have
two tiny claws almost always cryptic (Rosenberg
2001). Fiddler crabs can tolerate a wide range of
salinities, high temperatures, and low levels of
oxygen (Nagelkerken et al. 2008). Fiddler crabs
attract a female for mating by waving their
enlarged claw. Courtship activity of male fiddler

crabs peaks semi-monthly and coincides with the
peak in the temporal distribution of receptive
female fiddler crabs. A female fiddler crab mate
once a month, 4-5 days prior to one of the semi-
monthly spring tides. The relationship between
the timing of reproduction and tide cycles may
represent an adaptation to maximize the likeli-
hood that the last stage of planktonic larvae will
be carried by tidal currents to substrates suitable
for adults (Swanson et al. 2013). They protected
themselves against other fiddler crabs or preda-
tors using their enlarged claws (Bergey and Weis
2006). Burrows are the most crucial resource for
the reproduction and survival of fiddler crabs, and
males must defend them for females to be attract-
ed to them. Each fiddler crab concentrates its ter-
ritorial defenses on a single burrow (Mautz et al.
2011). Research on the behavior of fiddler crabs
is critical to understanding when and how much
sediments impact and how they affect the overall
functioning of ecosystems. As with other inter-
tidal invertebrates, their activity is significantly
influenced by tides. According to several studies,
fiddler crabs only engage in surface behaviors
including feeding, burrowing, and mating during
low tide and stay in their burrows during high tide
(Reinsel 2004; Sanford et al. 2006; Zeil and
Hemmi 2006; Dugaw et al. 2009). Fiddler crabs
can significantly influence the ecology of man-
grove communities, acting as ecological engi-
neers by adjusting resources accessible to marsh
plants and by changing the physical, chemical,
and biological characteristics of these communi-
ties of soft sediments (Smith et al. 2009). Fiddler
crab bioturbation would improve the oxygenation
of the sediments and promote the growth of man-
grove saplings (Macusi and Tipudan 2021). Vari-
ous species of fiddler crabs, each have different
behaviors like feeding, mating, walking, etc., can
be found in the same habitat in many tropical
environments (Nordhaus et al. 2009; Shih 2012).

Because there are few studies of fiddler crabs
in the Philippines, this paper provides a new
understanding of the species. The objective of
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this study was to provide information about the
behavior and diet composition of fiddler crabs in
Guang-guang, Dahican, Mati City, Davao Orien-
tal. Findings of this study will be used as a refer-
ence for anyone interested in studying fiddler
crabs in the Philippines, particularly in Min-
danao, and will provide additional information to
assist in the development of a conservation strat-
egy for various marine species.

MATERIALS AND METHODS

Study area

The study area was located in the mangroves of
Guang-guang, Barangay Dahican under the
municipality of Mati City, Province of Davao
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Oriental. The study area is situated at 60° 55' N
and 126° 15" E. The area is characterized by
sandy, sandy-muddy, sandy coralline and muddy
substrate with different species of seagrasses
thriving in it. The Guang-guang mangrove area is
part of the National Integrated Protected Areas
System (NIPAS) as Protected Landscape/
Seascape under Proclamation No. 451 dated July
31st, 1994 of the Philippine government with an
approximate area of 168 km? (Abreo et al. 2020)
(Figure 1).

Data collection

The study focused on observing the behavior
and the diet composition of fiddler crabs in rela-
tion to low tide in Guang-guang, Dahican, Davao
Oriental. Three sampling stations of 10 x 10 m
quadrats each were established on the shoreline
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Figure 1. Study area in Guang-guang Dahican, Mati City, indicating different substrates (blue colors).
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of Guang-guang: sandy, muddy, and sandy
coralline. Each station had four quadrats for easi-
er observation on their behaviors with a minimum
distance of 100 m from each other to maintain
independence and prevent one station from being
influenced by the others. The behavior of fiddler
crabs was assessed according to their sex,
whether they perform courting, defending bur-
rows, fencing or predation, waving, enhancing
their burrows, walking/grasping or foraging. For-
aging activities of fiddler crabs were also catego-
rized as either collecting leaves (grasping the
item and retreating to the burrow) or foraging
(slow walking, associated with tapping or tasting
sediment or litter). In each station, fiddler crabs
and their burrows were counted and burrows
were examined for leaf taking. The duration of
the observation and counting of fiddler crabs took
one hour during low tide and these activities were
photographed for documentation. The regularity
of the observation in the three stations were thrice
a week for four months. Three different hues of
leaves (green, yellow, and brown) were tied with
a thread, anchored by a bamboo stick, and placed
close to the burrows for determining the preferred
color. Scoring and observation were carried out
by evaluating the leaves that were eaten or miss-
ing and scored positive when fiddler crabs had
bite marks on that particular leaf color or if leaves
were missing. Ten randomly selected burrows
from each of the three stations were used in the
experiment. Each station was observed for one
hour during low tide. The experiment was repeat-
ed four times and then after the fourth test, crab
burrows were sampled for leaf coloration in each
of the three stations.

Laboratory work

Species identification and diet composition of fid-
dler crabs

Fiddler crab species were identified by mor-
phological characteristics from Rosenberg (2019)
and by using the following taxonomic references:

the Austruca annulipes (Milne Edwards, 1837),
Gelasimus vocans (Linnaeus, 1758), Tubuca
capricornis (Crane, 1975), Tubuca urvillei (Milne
Edwards, 1852), Paraleptuca crassipes (White,
1847) and Tubuca alcocki (Shih, Chan and Ng
2018). Thirty male and female fiddler crabs from
each of the three stations were sampled for diet
composition. These samples were collected in the
field and placed immediately in 70% ethanol and
brought to the laboratory. Fiddler crabs were
injected with 10% formalin solution to stop the
digestion process and then they were pho-
tographed. Next, fiddler crabs were dissected and
stomach contents were washed with distilled
water, transferred to a solution of 10% formalin,
and stained with safranin red (this stain was used
because it was the only one that could be found in
the laboratory during the study). Contents were
classified into distinguishable food categories,
e.g. leaf, algae, and sediments. Stomach fullness,
percentage of the total volume visible contributed
by each of the food categories, and frequency of
occurrence of different food categories were
determined. To get the percentage of the stomach
fullness the following values were Dy = 0%, D; =
25%, Dy = 50%, D3 = 75% and D4 = 100%.

Categorizing food Items from crab stomachs

By using a dissecting microscope, food items
in the stomach of each crab were classified as
sediment, leaves, or algae. There were also stom-
ach samples in which no leaf fragments were
found. Foraging behaviors of fiddler crabs were
also classified according to whether they forage
(slow walking, associated with tapping or tasting
sediment and litter) or collect leaves (grasping the
item and retreating into the burrow).

Data analysis

All count data were first checked for normal
distribution before comparisons were made. If
data were not normally distributed, they were
log;, transformed and checked again for normal
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data distribution and homogeneity of variance
using Kolmogorov-Smirnov test. Once the
requirement of ANOVA was satisfied, then all
tests were considered statistically significant at p
<0.05. Post hoc analyses using Tukey’s HSD test
and the modified Tukey’s HSD test for unequal
sample N were performed. The Kruskal-Wallis
test was used to analyze the frequency of various
behaviors and the diet composition of fiddler
crabs in order to compare them when data trans-
formation did not work out for normal distribu-
tion and homogeneity of variance.

RESULTS

Species composition

Family Ocypodidae is the family of fiddler
crabs found in different stations: the muddy,
sandy coralline, and sandy muddy substrate in the
study area. Six species were identified from sam-
ples: Austruca annulipes (Edwards, 1837),
Gelasimus vocans (Linnaeus, 1758), Tubuca
capricornis (Crane, 1975), Tubuca wurvillei
(Edwards, 1852), Paraleptuca crassipes (Adams
and White, 1848), and Tubuca alcocki (Shih,
Chan and Ng 2018). In species identification, the
genus level was used due to a lack of exact infor-
mation about their species composition. Pictures
taken during the sampling period were compared
to descriptions from Rosenberg (2014) (Figure 2).

Behavior of fiddler crabs

There were different behaviors of fiddler crabs
observed in the study area. They consisted of
antagonistic, walking, foraging, waving, and bur-
row enhancement. The frequency of these activi-
ties during the observation days were analyzed
using Kruskal-Wallis test and no significant dif-
ferences in terms of the walking (df =2, H=2.65,
p=0.2606), foraging (df =2, H= 0.36, p = 0.834),

Figure 2. Side by side, comparison of species found in the
study area together with published photos from
Rosenberg (2014) and their corresponding names.
Austruca annulipes (Edwards, 1837) (A and B),
Gelasimus vocans (Linnaeus, 1758) (C and D),
Tubuca capricornis (Crane, 1975) (E and F), T
urvillei (Edwards, 1852) (G and H), Paraleptuca
crassipes (Adams and White, 1848) (I and J), and T
alcocki (Shih, Chan and Ng 2018) (K and L).
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antagonistic (df =2, H = 0.36, p = 0.834) and bur-
row enhancement activities of the various fiddler
crabs (df =2, H=5.71, p = 0.058) were detected.
Observations were done in three different sub-
strates (muddy, coralline, and sandy substrates)
for three days to assess their behaviors. Waving
and antagonistic activity were two patterns of
activity that only male fiddler crabs were able to
perform more actively than female fiddler crabs
(Figure 3).

The wvarious behaviors of fiddler crabs
observed included courting (waving), defending
burrows (antagonistic), and burrow enhancement
mostly performed by Paraleptuca crassipes (Fig-
ure 4 A, D, and E). A waving behavior was usual-
ly performed by Paraleptuca boninensis (Figure
4 B), while fencing/predation behavior was per-
formed by Tubuca dussumieri (Figure 4 C), and
foraging behavior was performed by Tubuca
capricornis (Figure 4 F). In addition, walking
was performed by Gelasimus tangeri (Figure 4
G), and foraging was also performed by Paralep-
tuca chlorophthalmus (Figure 4 H).

Diet composition

Fiddler crabs were collected to identify their
stomach content. Most of stomach samples con-
tained sediment, leaf fragments, and algae. The
post hoc comparison showed that sediments com-
prised 34% of stomach contents followed by 12%
of chum and 10% of leaf particles. Comparison of
sediment contents of stomachs from the various
substrates showed no significant differences (df =
2, H = 1.19, p = 0.551), and the same was
observed for chum (df =2, H=2.17, p = 0.339)
and leaf contents (df = 2, H = 1.38, p = 0.501)
when compared to those in the sandy, muddy, and
coralline area.

Mangrove leaf preference

During the three-day experiment regarding leaf
preference of fiddler crabs, the most eaten leaves

were the yellow ones with a total count of n =
104. In the muddy substrate, yellow leaves were
the most eaten among the three colors (n = 27),
while green leaves were the least consumed (n =
23). The highest count of total leaves eaten in the
coralline substrate was yellow leaves (n = 37),
while brown leaves were the least eaten (n = 21).
For the sandy muddy, the highest count of eaten
leaves were also yellow leaves (n = 40), while
green leaves were also less consumed (n = 29)
(Figure 5 A). On the third day of the experiment,
some leaves were missing in each station, both
green and yellow leaves. In the muddy station,
the number of leaves missing for the three colors
were the same (2). In coralline areas, yellow
leaves had two missing leaves (2) compared to
the others, one for the green (1) and none for the
brown (0). For sandy areas, green and yellow
leaves had the same number of missing leaves (6)
while brown leaves had the lowest number (5)
(Figure 5 B).

DISCUSSION

Females invested more time feeding and fed
50% faster than males. For example, Uca vocans
(Rumphius, 1705) was the most dominant fiddler
crab species on sandy beaches and was particular-
ly active, feeding at approximately twice the rate
of other species (Weis and Weis 2004). Composi-
tion of the substrate is also significantly altered
by foraging and burrowing activities (Posey
1987) and could affect biological processes like
meiofauna reproduction (Olafsson and Ndaro
1997) and growth of young mangrove plants
(Macusi and Tipudan 2021). Foraging activity
was the most frequently performed activity by
female fiddler crabs compared to males, followed
by walking. To increase the size of their arms out
of proportion to the growth of their bodies, large
male fiddler crabs engage in grabbing and pinch-
ing structures. Even crab mating can be utilized
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as a predation technique. Males of ‘directing’ or
‘herding’ fiddler crab species trap stressed
females between their body and their major claw
before pushing and pulling them into burrows
(Zucker 1986). The bioturbation carried on by
fiddler crabs through burrowing, feeding and
ventilation is crucial for coastal wetlands world-
wide (Stieglitz et al. 2013; Xiao et al. 2017). Crab
burrows become waterlogged occasionally as a
result of tidal flushing, which results in material
exchange between the burrow water and overly-
ing water across the sediment-water interface
(Xie et al. 2019). Burrow flushing creates asym-
metric distributions of dissolved oxygen along
burrow walls and surrounding sediments, and
bioturbation can significantly increase dissolved
oxygen uptake (Liu et al. 2019).

Stomach contents of fiddler crabs consisted of
sediments, chum, and leaf particles. When

observed under the microscope, sediments and
chum were consistently more prevalent than leaf
particles in the stomach of fiddler crabs. At each
station, some leaves were tied near their burrows
and after some time they disappeared, while some
leaves bore a scratch mark and others were eaten,
indicating that leaves were also part of the diet of
the species. Since energy is much more readily
available in plants than in animals, the low nitro-
gen concentration of plants can prove to be a sig-
nificant limiting nutrient for herbivores (Boyd
and Goodyear 1971). Although having a greater
expected mass and availability than animal
meals, plants are less nutrient-dense than those
used for food by herbivores (Wolcott and O’Con-
nor 1992).

Mangrove forest sediments contain large num-
bers of active bacteria (Alongi et al. 2005). These
bacterial communities break down organic
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debris, including leaf litter, and incorporate rem-
ineralized nutrients into mangrove sediments,
making them available to plants and detritivores
(Koch and Wolff 2002). Fiddler crabs, together
with other detritivores, consume between 20%
and 80% of the carbon from mangrove leaf litter.
They are the most active and noticeable detriti-
vores in the mangrove forest (France 1998;
Bouillon et al. 2008; Kristensen et al. 2008). By
utilizing these resources, detritivores contribute
more to the cycling of nutrients in mangrove sys-
tems than any other trophic group by mass per
unit of time (Koch and Wolff 2002). This con-
cept, however, had been questioned, and even
pointed out that partially degraded mangrove
leaves are likely insufficient to support crab
growth (Bouillon et al. 2004). When gut samples
of fiddler crabs were viewed under the micro-
scope and analyzed, 60% of their content was
sediment. Fiddler crabs are specialized sediment
consumers. They use their mouthparts to extract
organic material from the sand or mud sediments.
Excess inorganic sediments are later released as
tiny pellets, which typically cover the ground
near burrows. Because male crabs only have one
feeding claw, it is helpful to identify crab species
by its gender. Therefore, they feed longer and
scoop more quickly than female crabs. After the
primary claw reaches a particular size, it
becomes useless as a feeding instrument (Moruf
and Ojetayo 2017).

CONCLUSIONS

This study was conducted due to the lack of
information about the behavior and diet composi-
tion of fiddler crabs. Subsequent studies could
benefit from additional data collection to better
understand their roles in the mangrove ecosys-
tem. Firstly, a similar study involving the record-
ing of digital video cameras for their various
behaviors ought to be carried out. Secondly, Rose

Bengal staining should have been used to deter-
mine the gut contents of the fiddler crabs and
additional burrow sampling should have been
used to assess the diets of fiddler crabs. Lastly,
identifying the species of fiddler crabs could be
done at the molecular level.

ACKNOWLEDGEMENT

The authors would like to thank PENRO/
CENRO staffs who assisted and allowed the
study to be conducted in Guang-guang, Dahican,
Mati City. We thank Mr Mike Bersaldo for mak-
ing the map for this study.

REFERENCES

ABREO NAS, SiBLOS SVK, Macust ED. 2020.
Anthropogenic Marine Debris (AMD) in
Mangrove Forests of Pujada Bay, Davao Ori-
ental, Philippines. J Mar Island Cultures. 9:
38-53.

ALONGI DM, PriTZNER J, TROTT LA, TIRENDI F,
DixoN P, KLumpp DW. 2005. Rapid sediment
accumulation and microbial mineralization in
forests of the mangrove Kandelia candel in
the Jiulongjiang Estuary, China. Estuar Coast
Shelf Sci. 63: 605-618. DOI: https://doi.org/
10.1016/j.ecss.2005.01.004

BERGEY L, WEIs JS. 2006. Immobility in five
species of fiddler crabs, genus Uca. J Crustac
Biol. 26 (1): 82-84. DOI: https://doi.org/10.
1651/C-2587.1

BouiLLoN S, BORGES A V, CAsTaN E, DIELE K,
DiTT™MAR T, DUKE NC, KRISTENSEN E, LEE SY,
MARCHAND C, MIDDELBURG JJ, et al. 2008.
Mangrove production and carbon sinks: a
revision of global budget estimates. Global
Biogeochem Cycles. 22: 1-12. DOI: https://
doi.org/10.1029/2007GB003052


https://doi.org/10.1016/j.ecss.2005.01.004
https://doi.org/10.1016/j.ecss.2005.01.004
https://doi.org/10.1651/C-2587.1
https://doi.org/10.1651/C-2587.1
https://doi.org/10.1029/2007GB003052
https://doi.org/10.1029/2007GB003052

146

MARINE AND FISHERY SCIENCES 36 (2): 137-147 (2023)

BouiLLON S, MOENS T, OVERMEER I, KOEDAM N,
DEHAIRS F. 2004. Resource utilization patterns
of epifauna from mangrove forests with con-
trasting inputs of local versus imported organ-
ic matter. Mar Ecol Prog Ser. 278: 77-88.
DOI: https://doi.org/10.3354/meps278077

Boyp CE, GOODYEAR CP. 1971. Nutritive quality
of food in ecological systems. Arch fiir Hydro-
biol. 69 (2): 256-270.

Ducaw CJ, HONEYFIELD R, TAYLOR CM. VERZI
DW. 2009. Modeling activity thythms in fid-
dler crabs. Inf Healthc. 26 (7): 1355-1368.
DOI: https://doi.org/10.3109/0742052090342
1872

FRANCE R. 1998. Estimating the assimilation of
mangrove detritus by fiddler crabs in Laguna
Joyuda, Puerto Rico, using dual stable iso-
topes. J Tropical Ecol. 14 (4): 413-425. DOI:
https://doi.org/10.1017/S0266467498000315

GRANDE FR DE, Corro KD, QUEIROGA H, CAN-
Niccr S, Costa TM. 2018. Contrasting activity
patterns at high and low tide in two Brazilian
fiddler crabs (Decapoda: Brachyura: Ocypodi-
dae). J Crustac Biol. 38: 407-412. DOI:
https://doi.org/10.1093/jcbiol/ruy030

KRISTENSEN E, BOUILLON S, DITTMAR T, MAR-
CHAND C. 2008. Organic carbon dynamics in
mangrove