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Abstract

Shark fishing has been practiced in Ghana for decades, with shifting characteristics that have impacted
the population of dependent fish species. As a result, the research focuses on shark fishing activities in
Ghana from the standpoint of fishermen. From March to May 2021, 86 shark fishermen were interviewed
using semi-structured interview guides at four landing sites; Apam, Dixcove, Tema, and Axim. According
to the study, Tema, Axim, and Dixcove were the most productive sharking fishing sites, whereas Ivory
Coast and Togo were the most visited international fishing communities by Ghana shark fisherfolks.
Overall, 9 species were identified, with C. carcharius being the most prominent, and Sphyrna spp. and
C. leucas having the highest rate of population decline. Dolphin, Sardinella, and tuna were the most
commonly used live bait in all sampling locations, which has significant implications for food security
and global dolphin conservation. According to the study, the population of these live bait is currently in
decline, necessitating the development of alternative bait for sustainable shark fishing. Again, adopting
a species-specific conservation action plan through consultation techniques, community awareness
programs, and enforcement of conservation measures is critical to protecting shark species in decline.
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INTRODUCTION

Ghana is a major elasmobranch fishing nation in the West African sub-region which
represents a key source of employment, providing both sustenance and income for
many of the poorest Ghanaian coastal communities (Seidu et al. 2022). Shark meat
serves as a cheap source of protein to most artisanal coastal fishing communities in
Ghana (Duvly et al. 2017). Fishermen, especially those residing along the West Coast
of Ghana, have recently resorted to targeting sharks in their quest to cope with the
continuous decline of small pelagic fish (e.g. sardines, chub mackerels and sardines)
as well as large pelagic species (e.g. tuna, skipjacks). Anecdotal evidence shows a
higher income value attached to sharks compared to small and large pelagic species
such as sardines and tuna, the reason being that sharks provide a double benefit in
terms of both their fins and meat being sellable (Seidu et al. 2022). The high value of
sharks in terms of monetary worth has become a source of motivation for fishermen
who have been overexploiting shark species off the Western Coast of Ghana (Berchie
et al. 2024). These activities of Ghanaian fishermen are not contributing to the
conservation of sharks; instead, they are causing the overexploitation of shark species
in the area (Amponsah et al. 2023). This article aims to assess the current fishing
practices of artisanal fishermen with regard to sharks from the perspective fisherfolk.
This will provide vital data for the creation of a national conservation strategy aimed at
ensuring the sustainable the exploitation of sharks. Moreover, the scientific knowledge
obtained from this study will initiate dialogue among major stakeholders in Ghana,

regarding the protection of these endangered species.

MATERIALS AND METHODS

Study area

The research was carried out in four (4) coastal communities in Ghana, namely Tema
in the Greater Accra Region, Apam in the Central Region, Dixcove and Axim in the
Western Region of Ghana. These communities are known for their high prevalence of
shark fishing activities (Figure 1). Fisherfolks in these communities use various fishing

gears such as pursing nets, line, ali nets, drifting nets, and set nets (Dovlo et al. 2016).

Data collection
Eighty-six (86) fishermen were given a closed and opened semi-structured

questionnaire specifically prepared for this study, with assistance from a local
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facilitator. Purposive random sampling wdid as utilized in each of the sample
communities to choose study participants. Respondents had to meet two requirements
to be considered for inclusion: (i) shark fisherfolks, and (ii) at least 20 years old. In the
various sampling villages, key informants were also contacted and interviewed,
including Chief Fishermen and Fisheries Technical Officers. From March 2021 to May
2021, early in the morning, during the active hours of 6:30 am to 11 am, interviews
were conducted at each of the four landing sites. Local facilitators were used in areas

where language was seen as a barrier to effective interview.

Data analysis

The study data was processed using the Statistical Package for Social Sciences
(SPSS) software, version 26. Before any analysis, the data was validated for normality
using the Anderson-Darling test, as recommended by Zar (2010). To determine
whether there were any significant connections between categorical factors in the
sampling community, such as gender, years of education, fishing in foreign waters,
awareness of management measures, and others, chi-square contingency tests were
employed. The qualitative data were entered into an Excel spreadsheet, and basic
descriptive statistical analysis was conducted. The results were then presented as

tables and figures.
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Fig 1. Map showing the study sites
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RESULTS

The majority of the respondents (50 out of 86 respondents) indicated that they fish in
coastal waters aside from their natal waters while a few (36 out of 36 respondents)
mostly fish in their natal waters (Table 1). More than half of the respondents (64 out 86
respondents) affirmed the use of live bait in their fishing activities while a few (22 out
of 86 respondents) reported retrospectively (Table 1). Unfortunately, many of the
respondents reported that the population of the live baits (e.g. dolphin, tuna, and

sardines) used in shark fishing is gradually declining (Table 1).

Table 1. Characteristics of shark fishing in Ghana

Asymptotic
Variables Number Value df Significance
(2-sided)
Do you fish in non-natal Yes 50 67.483 3
<0.001
waters No 36
Status of live bait Yes 64 25.081 3
_ - <0.001
population (declining) No 22

Eleven internal marine waters were recorded as shark fishing grounds within the
Ghanaian waters (Figure 2). Of the eleven internal coastal waters, Dixcove, Tema, and
Apam were the main fishing grounds for sharks, accounting for 72% of the responses
(Figure 2). Six (6) international marine waters were reported by respondents as fishing
grounds for sharks (Figure 3) with Ivory Coast and Togo (i.e. 91%) as the main foreign
marine waters for shark fishing by Ghanaian fishers. The remaining international

fishing grounds for sharks included Benin, Guinea, Liberia and Nigeria.
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Figure 3. Fishing grounds for sharks in foreign waters

Nine (9) shark species were recorded from the study with Carcharodon carcharias
(26.1 %) and Sphyrna spp. (21.8 %) as the dominant shark species (Figure 4). The
remaining species identified from the study were Alopias spp., Carcharhinus leucas,
Prionace gluaca, Carcharias taurus, Galeocerdo curvier, Rhizoprionodon actus, and
Isurus oxyrinchus. All the shark species except |. oxyrincuhs were found in Dixcove
and Axim (Figure 5). C. carcharius, Sphyrna sp., Aliopas spp., and C. leucas were

common in all four sampling locations (Figure 5). I. oxyrinchus was found in only Tema.
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Chi-square analysis revealed significant difference in shark species landed in all the
four study locations (X? = 53.4, df = 3, p-value < 0.001).
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Figure 4. Types of shark species
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Figure 5. Shark species identified per sampling locations

Four (4) shark species including Sphyrna spp., C. leucas, C. carcharis, and Alopias
spp were reported to be experiencing a drastic decline in their population (Figure 6)
with Sphyrna sp. (64%) as the species with the most prominent population decline

(Figure 6).
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Per location, all four shark species with a drastic population decline were reported by
respondents in Dixcove while in Axim, only Sphyna sp. and C. leucas were reported to
be the only shark species with declined population. In Tema, respondents indicated
that Alopias sp. was the only species with a population reduction. However, the
absence of response from Apam could suggest that these fishermen are migrant shark
fishers roving from community to community without recourse to any species with a
population declining status (Figure 7). Chi-square analysis showed that significant
difference among these species between the sampling communities (X2 = 29.01, df =
3, p-value < 0.001).
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Figure 7. Shark species with declining population status based on locations
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Factors reported by respondents to be responsible for the observed decline in
population of these sharks’ species were high number of canoes (40 %), seasonality
(19 %), and lllegal unreported and unregulated fishing (IUU) practices (11 %) as shown
in Figure 8. Concerning location, these outlined factors driving the decline of shark
species were prominent in both Axim and Dixcove decline in prey item (feed item)
which was only cited in Axim. For Tema, high number of fishing canoes was the only
cited factor driving the decline in shark species populations (Figure 9). Chi-square
analysis showed that significant difference among these species between the sampling
communities (X2 = 51.2, df = 2 p-value < 0.001).
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Figure 8. Factors influencing the declining of shark species
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Figure 9. Factors driving the decline in shark population based on sampling
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Respondents indicated that August to September is the period of landing a high
number of shark species while May and November were the period of low abundance
of shark landings at the various sampling locations (Figure 10). Mann Whitney test
suggested no significant difference in responses for periods of high and low abundance
of shark species (Mann-Whitney Test, W = 129.50, p-value = 0.248).
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Figure 10. Period of abundance of shark landings in sampling communities

Eight (8) live baits were reported by respondents from the various sampling sites
(Figure 11). from the eight live baits provided, Dolphins and tuna were the most used
species. Pork and Dactylopterus spp. were the least used live baits. The remaining live
baits were octopus, beef, pork, Scomberomoras spp., and Sardinella sp. (Figure 11).
From Figure 11, dolphin and tuna species were the only live bait commonly used by
fishermen in all the sampling locations. Dactylopterus sp. and octopus were mostly
used in Axim Landing Beach. Beef, Sardinella spp., and Scomberomoras spp. were
applied as live baits in only Axim and Dixcove whereas pork was used by fishermen in
only Dixcove (Figure 12). Chi-square analysis showed that significant difference
among these species between the sampling communities (X2= 19.7, df = 3, p-value <
0.001).
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Figure 12. Location-specific live baits used for shark fishing in Ghana

DISCUSSION

Sekey et al. (2022) from the coast of Ghana recorded nine (9) species, which was
similar to the number of species reported in the current study. However, in Sekey et al.
(2022) study, they did not record C. Carcharias which was present in our study. In
addition, Gelber (2018) reported six (6) species from the coast of Ghana. Though shark
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fishers migrate in their quest to fish for sharks, certain species of sharks may be
prominent in some selected fishing communities while absent in other communities.
Potentially local knowledge on the feeding and breeding grounds of certain shark
species may have played a role in the landing of specific shark species in particular
fishing communities. Sekey et al. (2022) found that Thresher and Hammerhead sharks
were abundant in their sample communities. This finding is consistent with the current
study, which also indicates that Sphyrna spp. and Aliopas spp. are the most prevalent
species in all the sampling communities. As the dominance of some shark species is
comparable across all Ghanaian fishing communities, it is necessary to develop a
species-specific action plan for the conservation of these dominant species and
implement such strategies in all the fishing communities. Furthermore, knowledge
about the feeding and breeding grounds plays a key role in the landing of specific shark
species in certain fishing communities.

The high abundance of shark landings in certain fishing communities such Tema
could be linked to the presence of greater marketing opportunities such as customers,
traders for shark fin trade and other value chain actors for shark products that occur in
these fishing communities. Taking cognizant of the high shark fishing trade in these
communities, many fishers from other fishing communities such as Shama, Sekondi,
and others migrate to these communities to fish and trade in shark products. The high
rate of shark fishing on the West and Central coast of Ghana has been confirmed by
Sekey et al. (2022) who documented that shark fishing in Ghana is prominent along
the West and Central coast of Ghana. This dominance of shark fishing in the Western
coastline of Ghana maybe possibly due to efficiency of these fisherfolks in shark fishing
activities. As a result, continued usage of these small pelagic fishes as bait may not
only hasten the extinction of these species but also have a significant impact on food
security, particularly in fisheries-dependent populations. As a result, it is critical for
scientists and relevant officials to conduct reliable research, find, and promote
additional sources of non-commercial value bait for use by shark fishermen in Ghana.

In terms of migration, the study found that Ghanaian shark fishermen relocate to
other international waters for shark fishing, mainly lvory Coast and Togo (Berchie et
al. 2022). Migrating to these international waters for sharking fishing activities is
generally motivated by shortage of resources in migrant fishers' home grounds (Aliou
et al. 2022). Furthermore, the under-exploitation and favourable conditions for shark

species hasten the migration of migrant fishers who have the technical skills to exploit
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these virgin marine habitats utilising advanced fishing tactics. However, in their quest
to catch sharks in these international waters, migrant fishers frequently engage in
illegal, unreported, and unregulated (IUU) fishing activities, such as fishing near marine
protected areas (MPAS) or fishing in foreign waters without paying landing fees, which
are mostly resolved through dialogue (Aliou et al. 2022; Berchie et al. 2022).

Sharks are abundant off the coast of Ghana, especially between August and
September, which coincides with the country's peak upwelling season. This
demonstrates that seasonality is important in the availability and quantity of shark
species (Seidu et al. 2022). As a result, a shift in seasonality caused by climate change
may have an impact on the population status of these species, including availability
and accessibility. It is not unexpected, then, that respondents reported that seasonality
has influenced shark species abundance. It is evident that fishers are well aware of the
devastating effects of climate change on aquatic resources, particularly on endangered
shark species. Therefore, the government must take proactive measures and educate
these fishermen on the harsh realities of climate change. By implementing robust
programs, the number of fishers participating in the illegal, unreported and unregulated
(IUV) fishing industry. This will help to protect and preserve our marine ecosystems for
generations to come.

The alarming rate at which some shark species are declining in abundance
possibly hinges on high fishing pressure caused by an increased number of fishing
efforts, seasonality, and illegal fishing activities (IlUU). The decline in shark species
including Hammerhead sharks lends credence to findings by other researchers such
as Ayres et al. (2024) and Magnuson (2023). This decline in the abundance of these
species was consistent across all sampling locations, underscoring the fact that fishers
are acutely aware of the precarious state of shark species in the coastal waters of
Ghana. As such, there is a strong likelihood that they will comply with any management
methods aimed at rescuing these declining species from the brink of extinction. The
IUCN Red List classifies most of these species as critically endangered, endangered,
vulnerable, or near-threatened. Aliopas spp. is one such species that has been listed
in CITES Appendix Il as being at risk of extinction unless trade is strictly controlled. To
assess and monitor the biodiversity status of these shark species, as well as define
priorities for conservation action, Silva et al. (2021) suggests using the IUCN Red List
of Endangered Species as reference. The precarious situation of sharks in Ghana

demands immediate and decisive action to prevent their population from facing
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extinction (Pacourean et al. 2021). It is imperative to enforce strict management
measures without delay, and to conduct aggressive outreach programs in fishing
communities to educate people about the critical need to conserve these endangered
species.

The use of dolphins and tuna as bait by fishers in Ghana to catch large quantities
of sharks has been confirmed. This finding is in line with the discovery made by Sekey
et al. (2022), who found that dolphins are used as bait by fishers along Ghana's west
and central coasts. Afoakwa et al. (2018) also conducted previous research that
confirms the use of dolphins as bait by Ghanaian fishers. As per Ofori-Danson et al.
(2003), fishers utilize calves or juveniles as bait due to their low quality and quantity of
meat, which leads to them being sold for lower rates by traders. The use of dolphins
generates global concern because these animals are listed as endangered worldwide.
Furthermore, the presence of dolphins in the marine ecosystem helps to maintain the
ecosystem's greenhouse integrity since these animals sequester carbon in their
bodies. As a result, regularly employing these species as bait may have major effects
for marine ecosystems' ability to adapt to climate change. As a result, the government
must educate fishermen on the need of decreasing or discontinuing their use of these
cetaceans for their conservation. Furthermore, the use of tuna and sardine species as
bait by shark fishermen has the potential to accelerate the decline of pelagic fish
species, particularly other small pelagic fishes (e.g. Sardinellas), which are already in
rapid decline in Ghana (Berchie et al. 2021). These little pelagic fishes, often known
as people's fish, provide a low-cost source of protein to many fishing communities in
Ghana, assuring food security (Hassleburg et al. 2021).

CONCLUSION

This study presents the findings of a survey of shark fishing activities along the
coast of Ghana from the perspective fisherfolks. Concluding from the perspective of
production, nine species of shark were identified (i.e. Carcharodon carcharias, Alopias
spp., Sphyrna spp., Carcharhinus leucas, Prionace gluaca, Carcharias taurus,
Galeocerdo curvier, Rhizoprionodon actus and Isurus oxyrinchus) with some (e.g.
Alopias spp., Sphyrna spp. and others) listed by IUCN Red List as critically
endangered, endangered, or vulnerable. August and November are the periods of high
and low abundance of shark species in Ghana respectively. The population of these
shark species and bait used in fishing/capture them (i.e. small cetaceans, sardines,

and tuna) are declining at an alarming rate largely due to high fishing pressure.
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