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Abstract 

The African bonytongue, Heterotis niloticus, is a commercially important 

freshwater fish that occurs naturally in the major rivers and basins of West Africa. In this 

study, we examined the demographic history of H. niloticus from inland waters in West 

Africa, four in Nigeria and 11 in Benin. The aim was to identify the genetic groups 

(populations) within these locations, assess their genetic connectivity, and infer ancestral 

lineages within these groups. Our findings showed that the fifteen locations sampled 

represent four genetic groups, as revealed by multivariate and Bayesian genetic clustering 

methods. These groups are Kainji Lake, Malanville, Southern Benin, and Southern 

Nigeria. Based on this grouping, we observed a north-to-south divergence pattern among 

these populations based on evolutionary model selection with Approximate Bayesian 

Computation (ABC). The northern groups (Kainji and Malanville) were ancestral 

lineages, whereas the southern groups, from Nigeria and Benin, are genetically closer 

with a more recent divergence. Also, we found that the population from Kainji Lake had 

the largest effective population size and genetic diversity estimate, while Malanville had 

the lowest effective population size and genetic diversity estimate. The study concluded 

that populations from Southern Nigeria and Southern Benin represent more connected 

populations, while the northern populations are genetically distinct. Evidence of 

bottlenecks and genetic contraction was indicated in some of the populations. These 



findings point to the need for management and conservation efforts that both 

acknowledge such demographic and genetic divergence to improve the chances of long-

term use and conservation of this economically important species. 
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Introduction 

Freshwater ecosystems in West Africa are among the most biodiverse but also the 

most threatened globally (Darwall et al., 2011). Anthropogenic pressures such as habitat 

modification, overfishing, and pollution, combined with natural processes like river 

fragmentation and climatic fluctuations, have changed the connectivity of aquatic habitats 

(Darwall et al., 2011; Chen et al., 2023). Over the past few decades, these anthropogenic 

pressures have significantly impacted river systems, leading to a decline in migratory fish 

populations (Ferreira et al., 2016). Additionally, threats to migratory fish populations in 

Nigeria, as in other parts of the world, include agricultural and industrial activities, 

deforestation, river flow obstructions, introduced species, and overfishing (Ikomi et al., 

2014; Arojojoye et al., 2018; Adelakun et al., 2019).  Notably, the damming of rivers for 

hydroelectric power and other uses disrupts the natural migration pathways of fish, 

resulting in restricted gene flow and population isolation (Vrijenhoek, 1998). Such 

restrictions in gene flow promote inbreeding and reduce genetic diversity, thereby 

threatening fishery productivity and the long-term sustainability of populations 

(Agostinho et al., 2003; Hoeinghaus et al., 2009). Understanding the historical 

demographic processes and genetic connectivity of fish populations is critical for 



determining population units, which is relevant for making management and conservation 

plans. This plays a significant role in local and regional fisheries and livelihoods. 

Heterotis niloticus is a freshwater fish of the family Arapaimidae (Ferraris, 2003).  

It is native to Africa with a geographic distribution that includes the large rivers and lakes 

of the Nilo Sudanese region, Nile, Niger, Gambia, Oueme, Benoue, Senegal, and Lake 

Chad (Levêque et al., 1990; Li and Wilson, 1996; Mbega, 2004; Adite et al., 2005). This 

species has been successfully introduced as a fisheries resource in many rivers in Africa, 

such as the Nyong and Sanaga in South Cameroon, the Ubangui River in the Central 

African Republic, Ogowe (Gabon), Madagascar, Lake Kossou and Ayame in the Ivory 

Coast and Congo basins. Commonly called the African bonytongue, the species is widely 

exploited by fisheries in several parts of Africa, with the greatest harvest occurring in 

Nigeria (FAO, 2020).  Previous genetic research on H. niloticus has revealed significant 

differentiation patterns among populations across different river basins in West Africa, 

reflecting the influence of geographic isolation and environmental heterogeneity 

(Hurtado et al., 2013; Oladimeji et al., 2022; Wikondi et al., 2023). Nonetheless, 

questions regarding the factors driving genetic divergence, especially among distinct and 

isolated populations, remain. Information on the divergence times, effective population 

size, and historical demographic changes, such as bottlenecks or expansions, is critical 

for understanding the evolutionary history of the species and its potential adaptability to 

environmental changes, which is critical for long-term conservation and management 

efforts.  

Objective 

In this study, we explore the demographic history of H. niloticus populations in 

Nigeria and Benin to elucidate their genetic connectivity, which will aid in identifying 

management units for conserving this species in West Africa. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

The H. niloticus populations from Southern Nigeria and Southern Benin represent 

a metapopulation sharing a common origin, while the northern populations are genetically 

distinct. The Kainji Lake population is more viable relative to the other populations, while 

Malanville is threatened, as evidenced by the genetic contraction observed in this 

population. The southern populations in both Nigeria and Benin are relatively stable. 

Improved conservation efforts are therefore recommended to ensure the sustainability of 

this economically important species. 
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