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ABSTRACT 

The stock status: Age, Growth rates, Recruitment, Total mortality, Fishing Mortality and Exploitation rate 

of Auchenoglanis occidentalisin Oguta Lake, Nigeria were investigated. Assorted fishing gears were used 

to catch fish fortnightly from September 2023 to April 2024, covering both dry and rainy seasons. 

Standard lengths (S.L.) of 26,778 specimens of A. occidentalis were taken to the nearest centimetre (cm). 

The length data were analyzed with Electronic Length Frequency Analysis (ELEFAN II) of FISAT II 

software fitted into the Von Bertalanffy Growth Model (VBGM). TheVBGM was L(t) = 55.75[1 – e -0.5(t – 

0.202)]. The estimated Maximum length (L∞) = 55.75cm. Total Mortality (Z) = 1.862 yr-1, Natural Mortality 

(M) = 0.887yr-1, Fishing Mortality (F) = 0.975yr-1 and Exploitation rate (E) = 0.527yr-1. Length at first 

sexual maturity (Lm) = 37.166cm.A. occidentalis is experiencing over-exploitation due to over-fishing in 

Oguta Lake as F and E are > 0.5yr-1. The fishery in Oguta Lakeis also not operating at its Maximum 

Sustainable Yield (MSY). For the management strategies: there should be restriction on the use of small 

mesh sizes in the catching of A. occidentalis and also length sizes of not more than 37.166cm should be 

restricted for catches. The identified recruitment period in the month of June every year should be closed 

for fishing to ensure conservation of A. occidentalis and to avoid the collapse its fishery in Oguta Lake. 

 

Keywords: A. occidentalis, Oguta Lake, Stock Status, Conservation, Management 

 

INTRODUCTION 

Examining fish population dynamics is crucial as it enables the assessment of the average size of fish 

within specific length categories, helps to determine mortality and exploitation rates, and allows for the 

conversion of length equations into growth equivalents. Moreover, it connects with environmental factors, 

aiding in the evaluation of the overall health of fish populations (Bolger & Connoly, 2019). Additionally, 

as climate change and human activities pose threats to aquatic ecosystems globally, understanding how 

fish populations react to these stress factors is vital not only for the ecosystem but also for broader 

climate-resilient initiatives. Enhancing our comprehension of these dynamics will support wider 

biodiversity and conservation efforts (Ogueri et al., 2025a).  

 Fish populations in newly created reservoirs and farm ponds that previously had no fish will 

experience a short phase of unrestricted, exponential growth (Edwards et al., 2011). This phenomenon 

occurs because initial resources are abundant; however, as the fish population grows, both fish and spatial 

resources become constrained, leading to regulation of fish numbers through density-dependent factors 

affecting growth and/or survival. Nevertheless, the biomass of fish populations does not stay constant but 

rather fluctuates around an average level due to variations in environmental conditions, habitat quality 

and availability, fishing mortality, and interactions with other species like predators or competitors 
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(Brewer and Orth, 2014). Although fishing can keep the average fish biomass significantly below the 

system's carrying capacity, random biomass fluctuations still happen due to changes in fish recruitment 

(Cooke et al., 2002). Recruitment pertains to the entry of young fish into the population, and from a 

management viewpoint, it typically signifies the addition of fish to the fishable stock, as noted by Edward 

et al. (2020); when new recruits fail to replace those lost to mortality, the population is likely to decrease. 

Walters and Martell (2024) argued that population models are primarily constructed for exploited species, 

positing that this trend arises because it is easier to justify the expense of conducting surveys and catch 

sampling programs for species that support significant fisheries. Furthermore, population models are 

essential in studying rare or endangered species.  

  

 Auchenoglanis occidentalis, commonly referred to as the "Giraffe catfish," belongs to the 

Claroteidae family (Nelson, 2006). This species is found in various freshwater environments across 

Africa and has drawn interest from researchers due to its ecological significance (Agboola et al., 2018), 

economic potential, and role in aquaculture (Adeoye et al., 2021), as well as its possible applications in 

biomedical research (Adesina et al., 2020). Morphologically, A. occidentalis exhibits typical 

characteristics of catfish, including a Cylindrical body, three pairs of barbels and an adipose fin as 

described in FishBase (2025) seen in Fig1. 

 

 
Fig 1. Auchenoglanis occidentalis (Source: FishBase 2025) 

 

Teugels et al. (2007) said that A. occidentalis displays sexual dimorphism with males often exhibiting 

larger body size and more robust secondary sexual characteristics than the females. 

Observation by Agbogidi and Emoghene (2019) on Osmoregulatory mechanisms of A. occidentalis 

highlights its ability to adapt to a wide range of salinity levels. Additionally, Okomoda et. al., (2020) 

explored the respiratory adaptations of A. occidentalis to hypoxic condition, pointing out its tolerance to 

low level oxygen environments. Adebisi et. al., (2018) noted that A. Occidentalis is omnivorous in nature 

and opportunistic feeder which makes it widespread in an aquatic environment. Reproductive biology and 

breeding patterns of A. occidentalis were investigated by Olaniyi and Ayanda (2021). 
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A. occidentalis holds significant importance in aquaculture due to its fast growth, high fecundity and 

tolerance to various debilitating environmental conditions (Ovieet. al., (2022) while study by Onyema et 

al. (2022) addressed the management strategies for disease prevention in aquaculture settings. 

Oguta Lake is the largest naturally occurring lacustrine ecosystem in south East Nigeria (Ogueri et. al., 

2025b). It occurs within 541’ and 544’N and the 6 50’ and 6 45’ E with linear shape (Fig. 2). It 

receives flow from Rivers Njaba, Awbana and Utu then flows out slowly through its confluence with 

Orashi River given the Lake its Lacustrine status. Socio-economically, the lake is of immense value to the 

inhabitants of Oguta, Nkwesi and Awo as sources of navigation, domestic uses, tourism and 80% of fish 

protein. 

Oguta Lake is imbued with abundant ichthyofauna (Ukagwu and Okeke, 2024), and A. occidentalis is one 

of the abundant fish species (Osijaye et. al., 2024). 

A. Occidentalis is currently classified as “Least Concern” on the International Union for Conservation of 

Nature (IUCN, 2025) Red list. This classification is due to its wide distribution across Africa in various 

Lakes and Rivers such as the Nile, Niger, Lake Chad and the Congo River System. 

However, while A. occidentalis is not considered as endangered at present, Froese and Pauly (2025) 

suggested strongly that continued monitoring and management of its population are necessary to ensure 

its long-term conservation. 

Obvious importance of the species and Oguta Lake notwithstanding, there is no published works on the 

Fisheries parameters such as Growth, Length-at-age, growth rate, recruitment, mortality, fishing rate and 

exploitation rate in the Lake. 

Therefore, this study aims at investigating the stock status of A. occidentalis that will provide baseline 

information for the management of A. occidentalis fishery to ensure long-term conservation of this 

important fish species. 

 

MATERIALS AND METHODS 

Four sites within the Oguta Lake’s basin were designated as sampling stations (Fig. 2) in order to avoid 

bias in sampling. The sites were selected based on easy accessibility and their proximity to fish landing 

area around the Lake. Assorted fishing nets (Mesh sizes > 2.55cm) traps and baskets were used by 

professional fisher folks fortnightly to catch fish from September 2023 to April 2024; covering both the 

dry and rainy seasons. Catches from the local fish mongers were also examined. The catch was sorted into 

their different species using identification keys of Adesulu and Sydenham (2007) and Olaaosebikin and 

Raji (2015) the standard length (S.L) of the specimen were taken to the nearest centimeter (cm). The 

length data obtained were grouped in 1-cm intervals and analyzed with Electronic Length Frequency 

Analysis II (ELEFAN II) in FISAT II (FAO – ICLARM) software as explained in details in Gayaniloet. 

al., (2005). The data were fitted into the Von Bertalanffy Growth Model (VBGM): 

L(t) = L∞[1 – e-k(t – to) ] 

 Where 

L(t) = Length at time, t 

L∞ = Length at infinity (maximum length the fish tends to grow to in the Lake) 

K = Growth curvature/coefficient to which the first tends to grow to L∞. 

to= time zero when the fish length is zero. 

e= mathematical exponential 

The total mortality rate (Z) was estimated by the length-converted catch curve while the natural mortality 

(M) was computed using Pauly’s empirical formula incorporated into the FISAT II software. 

The Fishing Mortality (F) was derived from the difference, F = Z – M.  

The exploitation rate (E) was calculated by the quotient; E = F/Z. 

Relative Yield per Recruit (Y1/R) was estimated using the model also incorporated in the FISAT II 

software. Length at first capture (Lc) was read from the ELEFAN II plot while the length at first sexual 
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maturity (Lm) was determined as Lm = 
2∗𝐿∞

3
 (Hoggarth et al., 2006). The reproductive Load is a quotient 

Lc/L∞(Morgan, 2009). 

 
Fig 2. Map of Oguta Lake. The sampling stations are indicated with numbers. 

 

RESULTS 

A total number of 26,778 specimens of A. occidentalis were examined ranging in standard length from 10 

to 55cm (mean ±s.d. = 21.5 ± 13.27). In Fig.3 is the ELEFAN II plot of the length data. The length – at – 

age and growth rate is shown in Table 1. The VBGM is  

Lt = 55.75 [1 – e-0.5(t – 0.762)] 

Table 1. Length – at – age and growth rate of A. occidentalis in Oguta Lake. 

Age Length (cm) Growth rate (cm/yr) 

1 7.68  

  18.33a 

2 26.00  

  11.33b 

3 37.34  

  7.02c 

4 44.36  

  4.34d 

5 48.70  

  2.68e 

6 51.39  

  1.66f 

7 53.05  

  1.03f 

8 54.08  

Foot note: Values with different superscripts are significantly different (P < 0.05) 
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Fig 3. ELEFAN II plot of A. occidentalis in Oguta Lake 

 

In the table, the fastest growth rate was between age 1 and age 2 (18.33 cm/yr) which was statistically 

different (p < 0.05). As the fish grows older the growth rate reduces and the least was between age 7 and 

age 8. The growth rate is not significantly different (p > 0.05) as the growth rate tends to zero. The chart 

in fig.4 shows the growth performance index (’) of 0.57yr-1 indicating good growth per year. 

 

 
 

Fig. 4: Chart of Growth performance index of A. Occidentalis 

 

In Fig. 5 is presented the length – converted catch curve of A. occidentalis. 
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Fig. 5: the length – converted catch curve of A. occidentalis. 

 

The catch curve displays two distinct segments represented by the yellow and black data points. The 

yellow data points from descending pattern, indicating a gradual decline in abundance with increasing age 

or length, which is typical of a fish population under natural mortality and fishing pressure. The black 

data points, indicating the older age group or larger fish sizes at from the expected pattern and show a 

steeper decline abundance. 

The Total Mortality (Z) was 1.862yr=1, the Natural Mortality (M) = 0.887yr-1, and Fishing Mortality (F) = 

0.975yr-1. The Exploitation rate (E) was 0.527yr-1. The length at first sexual maturity (Lm) was 37.166cm. 

Fig. 6 depicts the stock status of A. occidentalis using the knife - edge method. The stock showed over – 

exploitation at E = 0.52 yr-1 and critical values Lc/L∞= 0.179. 

 
Fig. 6: Stock status of A. occidentalis 

From Fig 6, the Relative yield per Recruit (Y’/R) show that the values are below 1. 
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In Fig. 7 is presented the Recruitment rate (yr-1) of A. occidentalis. A major single recruitment peak is 

observed at the month of June with the lowest in February. 

 
 

Fig. 7: Recruitment rate (yr-1) of A. occidentalis in Oguta Lake 

 

DISCUSSION 

The comprehensive analysis of various parameters including growth rates, mortality rate, exploitation rate 

and maturity sizes offers a holistic understanding of A. occidentalis ecological dynamics within the Oguta 

Lake ecosystem. The study shows that A. occidentalis exhibit a moderate growth rate with maximum 

length of 55.75cm and growth performance index of 0.335yr-1 using ELEFAN II and VBGM. In Ikongbeh 

et. al., (2024), the L∞ was 46.73cm. The L∞varies according to locality. In FishBase (2025), maximum 

length recorded was 70cm while the largest recorded is 90cm in Congo River System (Greernekk and 

Vreven, 2023). 

The age recorded in this study is 7 – 8 years. Age classes of fish depends on the environmental conditions 

and the fish species. In Ogueri et. al., (2025a), Brycinus nurse lived up to 5 years, CitharinusCitharus 8 

years (Ogueri et. al., 2025b). Distichodus rostratus, 5 years; Clarias gariepinus 7 years and Gymnarchus 

niloticus, 10 years (Ogueri et al., 2025c) 

The importance of length – at – age in stock assessment is to determine the gradient of the fish species 

growth over time. The growth coefficient (K) is observed at 0.51yr-1 indicating the rate at which the 

species approaches its maximum length of L∞= 55.75cm. Fishes naturally grow faster at younger ages 

than at older ages. As the fish approaches its maximum length, the growth rate tends to Zero (Miranda et. 

al., 2017) 

The total mortality (Z) in this study observed was 1.862yr-1, the natural mortality (M) = 0.887 yr-1 and 

fishing mortality (F) = 0.975yr-1which means of all the mortality experienced by the fish in Oguta Lake, 

47.63% is as a result of natural mortality (disease, old age, predation, etc) while 52.36% is due to fishing 

mortality. In optimal fishing condition, it should be F = M = 0.5yr-1 (Hilborn and Walters, 2013). This 

indicates that A. occidentalis is experiencing over fishing in Oguta Lake. Igongbeh et. al., (2024) in Akata 

Lake, Benue state, Nigeria recorded F = 0.781yr-1 which is even higher than what was observed in this 

present study. 

Fishing can hold average fish biomass well below the carrying capacity for the system, but in these cases 

random fluctuations in biomass still occur due to variations in fish recruitment (Cooke et al, 2002). 
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The estimated Exploitation rate in this study was E = 0.527yr-1. The Exploitation maximum (Emax) should 

be 0.5yr-1 according to Hilborn et al (2001). Thus, it is deduced that A. occidentalis is over - exploited in 

Oguta Lake. 

The current exploitation rate slightly exceeds the optimal level, hinting at potentially unsustainable 

fishing practices. Factors such as the species appealing taste and economic pressure may be driving 

increased exploitation (Ogbonna, 2023). 

With reference to FAO (2011) where the Yield per Recruit (Y’/R) is less than 1, is indicating that the 

fishery is not operating at its maximum sustainable yield (MSY); In Fig. 6, the (Y’/R) values were less 

than 1, indicating that A. occidentalis is not operating at its MSY in Oguta Lake. 

According to Tsikliras and Froese (2019), MSY represents the maximum catch that can be taken from a 

fish stock over an indefinite period without causing the stock to decline. 

Reproductive Load is a critical component of fish population dynamics as it assists in ensuring long – 

term sustainability of the fish stock and the ecosystem they inhabit (Morgan, 2008). In this study, the 

Reproductive load recorded was 0.179 which was less than 0.5. Using Froeses’s (2006) assessment, A. 

occidentalis was undergoing over exploitation during the period of observation and the fish were being 

caught before it reached their maximum size. 

The length at first sexual maturity (Lm) in this present work was 37.166cm. Most specimens (60 – 70%) 

caught were below the Lm. This shows that the mature adult population (spawning biomass) is depleted to 

a level where they no longer have the reproductive capacity to replenish themselves (not enough adults to 

produce young ones). 

The peak of recruitment observed was June. Ogbonna (2023) made similar observation. Recruitment in 

Fisheries is period of breeding where the young ones start appearing in the catches (Quist, 2007). 

 

CONCLUSION AND RECOMMENDATIONS 

The study investigated the stock status of A. occidentalis in view of providing baseline information for the 

conservation and management strategies of the species in Oguta Lake. The total mortality established was 

high (1.862yr-1) arising from over – fishing. The species is experiencing over – exploitation and the 

fishery not operating at its Maximum Sustainable Yield (MSY). 

Recommendations 

1. To engage the relevant stake holders in enforcing the regulation on the use of small mesh sizes in 

the fishing. 

2. Restriction on the catching of A. occidentalis below the size of 37.5cm so as to have the stock that 

would replenish the decline 

3. Restriction on the catch during the identified peak period of recruitment in June every year 

4. Further research through ecological modelling in the identification of the spawning sites so as to 

declare these sites closed for fishing during the recruitment in June annually, in Oguta Lake. 
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