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1. Introduction

Fisheries resources have existed on earth for centuries and their management approaches have depended on
the knowledge available to those entrusted with management responsibilities, including Indigenous Knowledge
(Barnhardt and Kawagley, 2005). Local Ecological Knowledge mostly transcends generations through cultural
transmission and can often be associated with elders within the local community (Olsson and Folke, 2001; Davis
and Ruddle, 2010; Murray et al., 2006). Based on LEK, fisherfolk can provide novel information on the biology
and ecology of species and aid in providing questions related to the identification of fish habitat use, nursery areas,
and migrations of species where such knowledge is scarce (Le Fur et al., 2011; Begossi et al., 2016). Despite the
important contribution of LEK to the management of natural resources, fisherfolk's knowledge is rarely incorpo-
rated into management policies for marine or freshwater fisheries environments (Silvano and Begossi 2010; Leite
and Gasalla 2013; Allison and Badjeck 2004). This is partly because agencies and academics lack appreciation for
the importance of such ethno-ichthyological data (Castillo et al., 2018). Though LEK has the propensity to com-
plement formal science for sustainable management of fisheries resources (Dulvy and Polunin, 2004; Haggan et
al., 2007, Johannes and Neis, 2007; Johannes et al. 2000), LEK is seen as dynamic. Hence, it is imperative to
formally document such information for future reference about managing the fisheries resources. In Ghana, most
fishermen are endowed with intensive indigenous knowledge about their fishing activities, including but not lim-
ited to when to set sail, declining fish species, how to identify fishing grounds, which waves or currents provide
signals for a bumper catch, and others (Seidu et al., 2023). Studies on local ecological knowledge of inland water
bodies are mostly scarce in Ghana, as recent studies are largely inclined toward the marine environment (e.g. Seidu
et al., 2023). Given the paucity of information on LEK for freshwater bodies in Ghana and its importance to
fisheries management, the present paper aims to assess the status of fisheries in Owabi Reservoir, Ghana, from the
perspective of the fisherfolk's LEK. The information gained from this study will provide relevant authourities with
the needed resources for sustainable management of the Owabi Reservoir fish species.
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2. Literature review

In the past, people relied heavily on indigenous knowledge to regulate their livelihoods, enabling them to be
in harmony with their environment. As natural resources become increasingly managed globally, and these man-
agement systems constrain the way fishermen interact with the marine environment, understanding their impact
on local ecological knowledge (LEK) is essential for management (Feldstein and Poats, 1989). LEK contributes
to place-based, fine-scale spatial and temporal information, management techniques, and institutions (Tawake et
al. 2001; Johannes and Hickey 2004; Drew 2005; Cinner and Aswani 2007; Vierros et al. 2010). Such information,
if interpreted using a biological sciences framework, may provide better insights for biologists (Johannes 1993).
However, the poor level of understanding of biological folk knowledge is problematic, as such information faces
extinction due to the disappearance of indigenous people and their customs (Johannes 1978; Posey 1983; Wester
and Yongvanit 1995). The absence of such information may lead to poor experimental design and incorrect con-
clusions by agencies responsible for fisheries management ((Johannes et al. 2000). As a result, many fisheries
appear to be failing to achieve yields or conservation goals, and improving livelihoods is prioritized (Karr et al.,
2017; Unsworth et al., 2018). Given this, it is clear that LEK improves decision-making (Bergmann et al., 2004;
Berkes et al., 2001) and enhances conservation and management strategies for small-scale fisheries.

From indigenous studies by Seidu et al. (2023) on marine fishermen, it has been documented that fishermen
use the lunar cycle to determine the appropriate period to embark on any fishing activities. Furthermore, many
artisanal fishermen can detect shoals of fish using the paddle as a medium, while others know which currents bring
more or less catch. Fishers are even aware of the feeding relationships associated with their target species’ preda-
tors as they keenly observe the specialized feeding and breeding patterns of targeted fish species (Seidu et al.,
2023). However, little information exists on local ecological knowledge for freshwater bodies in Ghana. In devel-
oping countries, where data and resources are often lacking due to certain challenges, there is a need to embrace
LEK. This will aid in the attainment of useful information for the management of natural resources, whereas
disregarding local knowledge will adversely affect their enforcement (Taylor et al., 2011; Silvano and Begossi,
2012; Thornton and Scheer, 2012; Anoliefo et al., 2003). It is, therefore, pertinent that these traditions be included
in conservation and management strategies, as they have tacitly proven effective (Dudley et al., 2009).

3. Materials and methods

All responsibility belongs to the researchers. All parties were involved in the research of their own free will.
Ethics committee approval was not required because the data for this study are not related to humans.

Figure 1. The map of the Owabi reservoir with its tributaries
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3.1. Study area

The catchment of the Owabi Lake is recognized as a wetland of national and international importance located
in Atwima Nwabiagya Northern District in the Ashanti Region of Ghana (Banunle et al., 2021; Nunoo etal., 2012).
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It was established in 1926 in the Ashanti Region of Ghana, in the Kumasi Metropolis. It has a depth of 7.4 m along
its spillway and 11.5 m across the embankment (Akoto and Abankwa, 2014). Akoto and Abankwa (2014) indicated
that the lake covers an area of about 69 km? with an approximate volume of 26,000,000 m* and is surrounded by
a forest reserve. It serves as a source of fish, water supply, recreation or tourism, a wetland habitat for animals,
maintenance of water tables, floods, and erosion prevention. The Reservoir, besides its primary function of water
supply, also serves as an inland capture fishery resort. The local communities near and around depend on it as fish
sources for their livelihood. In all, less than thirty (30) small-scale fishermen use dugout canoes and wooden
paddles for fishing activities on the main dam. The Reservoir has several surrounding rivers and streams that serve
as the lake with water, including the Rivers Owabi, Sukobri, Akyeampomene, Pumpunase, and Atafua (Boadi,
2018). The Owabi River, the main tributary of the Reservoir, with its quality affected by agrochemicals and ferti-
lizers used by farmers within the Reservoir’s catchment, are source of pollution to the Reservoir (Boadi et al.,
2018).

3.2. Data collection

Data was collected on 25" January, 2022 at the dam and downstream of the Owabi reservoir. Close and open-
ended questionnaires were administered to 20 fisherfolks who fish at both sections of the ReservoirThe selection
of respondents for the study was done using random and snowball sampling techniques. The questionnaire was
section into three categories, namely i) demographics of respondents, ii) fishing practices, iii) illegal fishing meth-
ods, and iv) threats facing fisheries.

3.3. Data analysis

Statistical Package for the Social Sciences (SPSS 25.0) was used to analyze the data retrieved from the re-
spondents. Descriptive analyses, including the frequencies and percentages, were estimated using the SPSS. One
One-way analysis of variance (ANOVA) was applied to non-categorical variables at a confidence interval of p =
0.05. Charts were developed using Microsoft Excel Tool Pac.

4. Results
4.1. Fishing activities

From Figure 2, the most harvested species from the Owabi Reservoir reported by respondents were Coptodon
zillii, Parachanna obscura, Chrysichthys nigrodigitatus, Sarotherodon galilaeus, Heterotis niloticus, Hemi-
chromis fasciatus, and Clarias gariepinus. Among these, the dominant species were C. zillii and P. obscura (Fig-
ure 2). From Figure 3, the main fishing gears identified were set gillnet, traps and & line. The most employed
fishing gear by fishermen at the Owabi Reservoir was set gillnet (46%).

Figure 2. Respondent's response on fish caught from the Owabi reservoir
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Figure 4 reports the different mesh sizes of fishing gear used by fishermen at the Owabi Reservoir. Respondents
at the Owabi Reservoir reported eleven (11) different mesh sizes, with 2.5 and 3-inch mesh sizes being the most
common. The most popular fishing locations are shown in Figure 5. The majority of fishermen acknowledged
fishing in the lake's lower reaches (i.e. downstream), while a small number mentioned the dam portion as their
favoured fishing grounds.
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Figure 3. Fishing gears used by fishermen at Owabi reservoir

Figure 4. Mesh size of fishing gears used by fishermen at Owabi reservoir
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Figure 5. Preferred fishing area by fishermen at Owabi reservoir
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Table 1.Cross tabulation of fishing area and factors influencing the choice of fishing area

Factors influencing choice of fishing area

Fishing arca Avoid the scent  Fear of security  Legitimate work More fish Open access  Security reasons
Dam 3 0 1 4 0 1
Downstream 0 1 0 0 10 0
Total 3 1 1 4 10 1

Table 1 lists factors influencing respondents’ preferred fishing location. The avoidance of odour, the validity
of the job, greater catch, and security considerations were cited by respondents who preferred fishing near the
dam. Other respondents cited their concerns about security vulnerabilities and the downstream section's open ac-
cess policy as their justifications for fishing in downstream section.

The frequency of fishing trips made by fishermen at the Owabi Reservoir is depicted in Figure 6. The majority
of fishermen fish twice daily, with a small percentage (25%) fishing just once. At Owabi Reservoir, fishermen
travel to the fishing grounds for an average of 53+46.6 minutes, ranging from 3 — 180 minutes. Fishermen spend
averagely 141+72 minutes at the fishing grounds. They spend, on average, 57 minutes getting back to shore. Time
spent getting to the fishing grounds, time at the fishing grounds, and time from the fishing grounds to the shore
differed significantly [One-Way ANOVA, F(2, 20) = 16.47, p-value = 0.001]. There was a significant difference
between time spent at fishing grounds and time spent in getting to the fishing grounds, according to a post-hoc
analysis employing the Tukey test. Respondents reported that in 2010, the average daily catches was 2.5+1.15
pans and in 2021, it was 1.16+0.65 pans., suggesting a decline in catches since 2010 (Table 2).

Figure 6. Fishing trip per day by fishermen at Owabi Reservoir

Table 2. Fishing characteristics at Owabi Reservoir

Fishing characteristics n Minimum  Maximum Mean Std. Deviation
Time spent to fishing grounds (mins) 20 3.00 180.00 53.15 46.60
Time spent at fishing grounds (mins) 20 1.00 240.00 141.35 72.85
Time from fishing grounds to shore (mins) 20 20.00 120.00 57.50 39.02
Quantity of fish caught per day in 2021 (pans) 19 0.50 3.00 1.16 0.65
Quantity of fish caught per day in 2010 (pans) 17 1.00 4.00 2.50 1.15

4.2. Conservation statutes of fish species

According to the majority of respondents (Figure 7), specific fish species such as H. niloticus and S. galilaeus
are no longer seen in the Reservoir. The majority of respondents substantially claimed that the population status
of some species has collapsed [X? (1, N= 20) = 7.20, p = 0.007]. Again, most of the respondents agreed that the
population of some species including C. zillii, H. fasciatus, C. obscura, H. niloticus, and C. gariepinus are pres-
ently in a vulnerable state (Figure 7).
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Figure 7. Responses on status of fish species at Owabi reservoir
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The most frequent causes of fish species decline at Owabi Reservoir were the disposal of waste, shifts in the
climate, and a decrease in water level. Illegal fishing practices and a decrease in lake level are of further concerns
(Figure 8). Many of the respondents firmly agreed that trash disposal, climate change, a decrease in lake depth,
and a drop in water level were the primary factors causing the decline in fish species. However, most of the re-
spondents did notindicate that illegal fishing practices play a role in the decline of fish populations in the Owabi
Reservoir.

Figure 8. Factors affecting the decline in fish at Owabi reservoir
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4.3. lllegal unreported unregulated fishing methods

It is well known that most of the fishermen at Owabi Reservoir use IUU fishing techniques (Figure 9). Most
of respondents substantially stated that it was difficult to obtain materials for IUU fishing activities (Figure 9).
Again, many fishermen claimed that materials for carrying out IUU fishing activities are barely sold openly at the
market (Figure 9).
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Figure 9. Issues on illegal unregulated unreported (IUU) fishing activities at Owabi reservoir
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4.4. Alternative livelihoods

Figure 10 shows that most respondents indicated their participation in other kinds of employment, while only
a small percentage (26%) said they did not. The alternative livelihoods that the respondents pursued included
plumbing, farming, farming, and water treatment.

Figure 10. Engagement in alternative livelihoods by fishermen at Owabi reservoir

5. Discussion

The fish species that live in the Owabi Reservoir are recognized to resemble those in Lake Volta (Nunoo ef al.,
2012). Nunoo et al. (2012) reported nineteen species from the Owabi Reservoir which was comparatively more
than the number of species reported by respondents from the current study. Variations in the depth and extent of
the catchment area, differences in fishing gears, or physiological differences among the species could have ac-
counted for the fluctuation in species composition. The study by El-Far ef al. (2020) claimed that the sort of fish
species that fishermen harvest depend on the selectivity of the fishing gears, hence understanding gear selectivity
is crucial for fisheries management. Fish migration to the downstream in reaction to low water levels reduces the
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catch composition in the reservoir. The mesh sizes used by fisherman in the reservoir from the study were con-
sistent with those reported by Nunoo et al. (2012). However, the majority of the mesh sizes employed by these
fishermen were illegal according to Ghana's Fisheries Act 625. For instance, any mesh size less than 2.9 inches
in a freshwater system is prohibited by Ghana's Fisheries Regulations LI 1968 (Fisheries Regulations, 2010). The
types of fishing gears seen in the study region were consistent with research conducted by Akongyuure et al.
(2015) on the Oti River. However, the absence of a dragnet may be measures instituted by the management of the
Owabi Ghana Water Company. Preference for a particular fishing ground depends on various circumstances, in-
cluding better catches, increased protection against theft of fishing gear, and others. From the study, increased
catch and profitability were the main drivers for fishing in the reservoir. This finding aligned with studies by Sultan
(2020) and Hallwass (2016), who reported that financial gains mostly influence fishers’ preferred fishing areas.
Expected fish capture explains the choice of fishing place, according to Hunt et al. (2019).

The low presence of fishermen in the reservoir, however, could be due to their inability to provide the necessary
documents needed by the Owabi Ghana Company to grant access to the resources. This management action may
have played a key role in limiting fishing access and consequently ensuring sustainable management of the stocks.
The huge amount of time spent by fishermen in getting to or from the fishing grounds may be due to the use of
non-motorized dugout canoes, which largely utilize paddles for locomotion. Similarly, the huge amount of time
expended in setting or hauling in the net may be due to the low number of crew onboard. Mostly these canoes
accommodate only one fisherman and, at most, two fishermen. The setting aside a day’s rest from fishing activities
resonates with fishermen along the coast of Ghana. This non-fishing day is mostly for reducing fishing efforts on
these fish stocks. During this non-fishing day, most fishermen repair their worn-out fishing gear and attend family
gatherings and other activities (Akongyuure et al., 2017). The contribution of drop in water level and change in
climatic conditions lends credence to the impact of climate change on fish abundance (Pabi et al., 2015). Further-
more, the high presence of waste within the reservoir may not have only reduce the abundance of catch but also
affect the health of dependent households (Ameyaw, 2017). The presence of illegal fishing activities among fish-
ermen in Owabi Reservoir is widely practiced in Ghana (Nahuelhual et al., 2020; Nunoo et al., 2015; Okrah and
Agyeman, 2012). However, the existence of stringent management measures and the unavailability of materials
for illegal fishing activities could have led to the low involvement of fishermen in such unsustainable fishing
practices. Engaging fisherfolks in alternative livelihoods, such as masonry, plumbing, and petty trades, could be
an economic solution to the low returns from fishing activities, especially in the wake of declining fish populations.
Recently, many fishing households, especially women are engaged in supplementary livelihoods to enhance their
economic well-being (Francisco et al., 2021; Funge Smith, 2019).

6. Conclusion

The aim of the study was to evaluate the status of fisheries in the Owabi Reservoir from the perspective of
local ecological knowledge. From the study, fishermen indicated the absence and presence of some vulnerable fish
species. In addition, fishermen demonstrated knowledge on factors accounting for the decline in fish species. Fur-
thermore, most fisherfolks were engaged in alternative livelihoods due to declining fish catch. From the study, is
it essential that management of the reservoir conduct an awareness program on the impact of illegal fishing activ-
ities. In addition, climate change mitigation strategies should be developed by management to ensure sustainable
fishing practice.
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