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Abstract: The 4 fishing basin heads of Bamingui, Bangoran, Koukourou and N'délé (BBKN), 16 

contain a significant fish fauna, although this remains little studied. Fish are caught by 17 

artisanal methods using gillnets, followed by pirogues and longlines. Fishing takes place 18 

over two seasons: the dry season (February to july) and the rainy season (august to no- 19 

vember). The methodology used is based on the analysis of ichthyological biodiversity. The fish 20 

were identified using the determination key of Blache (1964) and Stiassny (2007). Information on 21 

the fish value chain was collected using the VC4AD method, FAO (2021). Catch per unit of fishing 22 

effort (CPUE) was calculated to determine the average quantity of fresh fish caught per day and per 23 

month in the dry and rainy seasons. The objective of this study is to analyze the ichthyological 24 

biodiversity and fish value chain in the fishing basin of Bamingui, Bangoran, Koukourou 25 

and Ndele. The results obtained show that the catch-per-unit-effort (CPUE) is 17 kg/day, 26 

or 510 kg/month in the dry season, and 4 kg/day, or 120 kg/month in the rainy season. The 27 

ichthyological fauna caught and marketed by fishermen includes 18 families of fish, with 28 

the Mochokidae family, followed by the Cichlidae family and Alestidae, Clariidae and 29 

Mormyridae. The results reveal benefits for players in the value chain, with a net monthly 30 

income of $1334 for retailers, $1112 for wholesalers, $889 for fishmongers, $667 for restau- 31 

rateurs, $445 for transporters and $223 for fishermen. 32 
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 34 

1. Introduction 35 

Global fisheries and aquaculture production reached a record 223.2 million tonnes, in- 36 

cluding 185.4 million tonnes of aquatic animals and 37.8 million tonnes of algae (FAO, 37 

2020). Fishing is an important source of wealth for many coastal and island developing 38 

countries (OECD, 2009). The fishing and fish farming sectors in the Central African Re- 39 

public (CAR) employ 98,000 fishermen and 8,500 fish farmers respectively (FAO,2014). 40 

This study that we are conducting is based on the ichthyological biodiversity and fish 41 

value chain of Bamingui, Bangoran, Koukourou and Ndele. The Value Chain is a series 42 
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of required activities that takes a product or service from its creation to marketing to- 43 

wards the end consumer (Kaplinsky and Morris, 2001, Masirika et al., 2020). It has never 44 

been the subject of a study in the area, which is why it is important to master it to make 45 

the exploitation of the fishery resource sustainable while promoting a sustainable in- 46 

come for the actors. Understanding the value chain (VC) provides policy-makers and 47 

fishing company managers with a systematic tool for understanding the various sec- 48 

tor/company processes, and in particular the costs associated with the different stages of 49 

this value chain. By understanding the value chain, from catching a fish to the customer, 50 

the sustainable revenue growth is ensured (D.Russell and S.Hanoomanjee, 2012). The 51 

fishing value chain of the Congo Basin and particularly those of the Central African Re- 52 

public (CAR) have not been significantly studied (Moelants, 2015; Harrison et al., 2016; 53 

Mukabo et al., 2020). The literature shows that in the north of the Central African Repub- 54 

lic, very few studies have been carried out on ichthyological biodiversity and the fish 55 

value chain of Bamingui, Bangoran, Koukourou and Ndele. Samba (2017), having 56 

worked in the ichtyological biodiversity of Bamingui, Bangoran, Koukourou and Ndele, 57 

and he had identified 123 species in the Bamingui basin and the Koukourou, 121 species 58 

in the Bangoran, 107 species in the Manovo for 21 families. Likewise Breuil, (1996) esti- 59 

mated the ichthyological potential of the Bamingui, Bangoran, Koukourou and Ndele 60 

basin at 195 species for 27 families. However, neither author was able to establish a col- 61 

lection of fish. The fish value chain in the Bamingui, Bangoran, Koukourou and Ndele 62 

has never been studied by these same authors. This is why we are conducting this study 63 

to complete the list of families, species and genera of fish that the other researchers men- 64 

tioned above have been able to find in the past but also to study the fish value chain. The 65 

initial hypothesis is that ichthyological biodiversity is diverse but little studied, in addi- 66 

tion the fish value chain of the area is not developed. Therefore, the objective of this 67 

study is to investigate fish biodiversity and the fish value chain. 68 

2. Materials and Methods 69 

2.1 Zone of Study 70 

The study was carried out in the fishery basins of Bamingui, Bangoran, Koukourou 71 

and Ndele, in the commune of Vassako and its villages: Koukourou, Balouba, Bamingui, 72 

Niango, Vata, Dangavo, Bakolekpa, Kovongo Mia, Bangoran, Kaka and Ndélé, and partly 73 

in the Protected Area Complex of the northeastern Central African Republic and their 74 

functionnal landscape (CAP-Nord-Est) covering an area of 115.716 km², or around 17% of 75 

the country's total surface area (figure 1). The fishing basin of Bamingui, Bangoran, Kou- 76 

kourou and Ndele (BBKN) are located in the North-East Protected Areas complex of the 77 

Central African Republic (CAR). They present a wide diversity of plant formations, rang- 78 

ing from wooded savannah, shrub savannah and grassy savannah to dense dry forest. 79 

Five main soil groups have been identified in the region. The region is located in two bio- 80 

climatic zones, the Sudano-Guinean climate zone and the Sudanian zone. Annual rainfall 81 

ranges from 800 to 1,300 mm, with two seasons: a dry season from late November to early 82 

May, and a rainy season from mid-May to late November. Average annual temperatures 83 

range from 25 to 30°C, with extremes close to 40°C. The region's fauna includes: Lion, 84 

leopard, hyena, wild dog, derby eland, hyppotrague, hartebeest, giraffe, hylochera, bush- 85 

pig, etc. (WCS., 2021). The Chari basin is made up of numerous permanent rivers, includ- 86 

ing the Bamingui (300 km) and the Bangoran (270 km) (Breuil., 1996).   87 



World 2024, 5, FOR PEER REVIEW 3 
 

 88 

Figure 1. Location of the fishery basins of Bamingui, Bangoran, Koukourou and Ndélé in the Pro- 89 
tected Area Complex of the northeastern Central African Republic and their functionnal landscape 90 
(CAP-Nord-Est) (WCS, 2022). 91 

2.2 Method 92 

 93 

The equipment used to collect the data consisted of: Garmin 64s GPS, itel Android phone, 94 

survey sheets and interview guides. To achieve the objectives formulated in this study, 95 

various methods, both qualitative and quantitative, were used. These methods were com- 96 

bined with other techniques such as survey questionnaires, direct interviews, focus 97 

groups and direct observations. The non-probability purposive sampling method was 98 

used to sample 250 stakeholders in 12 villages in the 4 fishing basins of the BBKN, namely 99 

Koukourou, Balouba, Bamingui, Niango, Vata, Dangavo, Bakolekpa, Kovongo Mia, Ban- 100 

goran, Kaka, N'délé and Manovo. 101 

 102 

Table 1: Stakeholders interviewed by fish value chain operating site in the Bamingui, Bangoran, Koukourou and 103 

N'dele fishing basins between February and March 2023 (W=Women; M=Men) 104 

 105 

Sites Fishermen Wholesalers Retailers Input 

suppliers 

Restaurateurs Consumers 

 M W M W M W M W M W M W 

Ndele 43 20 4 10 0 42 3 1 0 3 1 1 

Bamingui 13 10 4 1 0 22 3 1 0 3 1 1 

Bangoran 5 3 1 0 0 15 2 0 0 3 1 1 

Koukourou 7 7 1 0 0 14 9 2 0 0 1  

Total    108     21    93    11       9     8 

 106 
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The VC4AD (Value Chain for Development Analysis) method is a tool funded by the 107 

European Commission and implemented in partnership with AGRINATURA for the Eu- 108 

ropean Commission (FAO, 2021). It highlights the functional analysis of the value chain 109 

as objective 2 of the present study, which in turn highlights the economic, social and en- 110 

vironmental analysis of the value chain.  As part of the FISH4ACP program, FAO has 111 

joined forces with the European Commission (EC), OACPS and Agrinatura, to develop a 112 

Value Chain analysis and development approach based on FAO's Sustainable Food Value 113 

Chain Development (CVAD) and Agrinatura's Value Chain Analysis for Development 114 

(VCA4D) methodologies.  Developing sustainable value chains for aquatic products has 115 

four main components: functional analysis, sustainability assessment, upgrading strategy 116 

development and implementation planning. The approach is highly participatory, involv- 117 

ing public and private sector value chain stakeholders from the outset to ensure national 118 

ownership. Functional analysis examines the current structure of the Value Chain, the 119 

dynamics that explain how and why this structure is changing, and the capabilities and 120 

incentives that determine the behavior of Value Chain players. Based on in-depth analysis 121 

of a wide range of primary and secondary data, the functional analysis presents a detailed 122 

map of the Value Chain and systematically analyzes the nature of the different elements 123 

of the CV across four layers, namely (1) the core CV actors, (2) the input and service pro- 124 

viders, (3) the societal environment and (4) the natural environment. This analysis in- 125 

cludes the constraints and opportunities associated with the different CP elements and 126 

their links. Thanks to this in-depth, systemic approach, functional analysis identifies the 127 

constraining obstacles in the CV and their root causes, as well as the leverage points for 128 

maximum impact that will enable us to critically design an upgrading strategy that will 129 

produce the desired economic, social and environmental impacts. Sustainability assess- 130 

ment then uses a series of quantitative and qualitative indicators to measure the perfor- 131 

mance of the value chain in its economic, social and environmental dimensions. Six areas 132 

of social sustainability (inclusion, gender equality, food and nutrition security, decent em- 133 

ployment, social and cultural capital, and institutional strength); and seven areas of envi- 134 

ronmental sustainability (climate impact, water footprint, sustainability of fish stocks, bi- 135 

odiversity and ecosystems, animal health and welfare, toxicity and pollution, and food 136 

loss and waste), (FAO,2023).  137 

2.3 Data collection 138 

Interviews with fishermen, fish traders, fishing input suppliers, restaurateurs and 139 

consumers took place during February and March 2023. These exchanges enabled us to 140 

describe them and define their roles in fish production and marketing. The focus group 141 

with fishermen provided information on the techniques used for fishing, the equipment 142 

used and the fishing calendar. Observations at fishing sites and markets enabled us to 143 

describe the production, processing and marketing of fish in the fishery basins. The Fish 144 

base (Froese, Pauly. 2019) and the identification keys of Blache et alii, 1964, Lévêque et al. 145 

(1990) and Stiassny et al. (2007) were used to identify the fish.  146 

 147 

2.4 Data analysis 148 

 149 

The identification key of Blache (1964) and Stiassny (2007) made it possible to identify the 150 

fish. Yield or CPUE measurements are very practical indices for monitoring populations 151 

for regular users of the resource (Moller et al., 2004). They are also easy to collect (Maun- 152 

der et al., 2004). Theoretically, for a given species, a drop in density implies an increase in 153 

distance travelled and/or time spent searching for catches, and therefore a reduction in 154 

hourly yields (Kitson, 2004). While CPUE enables inexpensive and socially acceptable 155 

monitoring, using it as an index of fluctuation in the exploited population requires several 156 

conditions to be met (Verdoit et al., 2003; Smith et al., 2003; Maunder et al., 2006; Kleiber 157 

et al., 2008). Hence the formula: Initial fishing hypothesis: 158 

 159 
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 161 

                                   3  Results 162 

Fish biodiversity of the Bamingui, Bangoran and N’délé basin. Our descent into the 163 

fishery basins of Bamingui-Bangoran, Koukourou and Ndélé enabled us to identify the 164 

fish encountered and cited by the fishermen themselves. This involved identifying the 165 

family, genus and scientific name of the fish (table 1). 166 

Table 2. List of fish identified in the fishery basins of Bamingui, Bangoran, Koukourou and Ndélé. 167 

Families-Breeds-Species 

 

 

Chari Basin 

Bamingui 

River 

Bangoran 

River 

Koukourou 

River 

Manovo 

River 

Polypteridae 

Polypterus bichir 

Polypterus senegalus 

Polypterus endlicherii 

 

 

+ 

+ 

+ 

 

+ 

+ 

+ 

 

+ 

+ 

+ 

 

+ 

+ 

+ 

Arapaimidae 

Heterotis niloticus 

 

+ 

 

+ 

 

+ 

 

+ 

Mormyridae 

Hyperopisus bebe 

Marcusenius senegalensis 

Mormyrus rume 

Gnathonemus petersii 

 

 

 

 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

Cyprinidae 

Labeo coubie 

Labeo senegalensis 

 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

Citharinidae 

Citharinus latus 

Citharinus citharus 

 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

Alestidae 

Alestes baremose 

Hydrocynus brevis 

Hydrocynus forskahlii 

Hydrocynus vittatus 

 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 
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Bagridae 

Bagrus bajad 

Bagrus docmak 

 

 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

Clariidae 

Heterobranchus bidorsalis 

Heterobranchus longifilus 

Clarias anguillaris 

Clarias gariepinus 

 

 

 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

Malapteruridae 

Malepterurus electricus 

 

+ 

 

+ 

 

+ 

 

+ 

Mochokidae 

Synodontis clarias 

Synodontis filamentosus 

Synodontis gambiensis 

Synodontis schall 

Synodontis sorex 

Synodontis violaceus 

 

 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

+ 

Claroteidae 

Auchenoglanis biscutatus 

Auchenoglanis occidentalis 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

Schilbeidae 

Schilbe mystus 

Siluranodon auritus 

 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

 

+ 

+ 

Latidae 

Lates niloticus 

 

+ 

 

+ 

 

+ 

 

+ 

Cichlidae 

Hemichromis fasciatus 

Hemichromis bimaculatus 

Oreochromis niloticus 

Sarotherodon galilaeus 

 

 

 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

Tetraodontidae 

Tetraodon lineatus 

 

+ 

 

+ 

 

+ 

 

+ 

Protopteridae 

Protopterus annactens 

 

+ 

 

+ 

 

+ 

 

+ 

Gymnarchidae 

Gymnarchus niloticus 

 

+ 

 

+ 

 

+ 

 

+ 

Hepsetidae 

Hepsetus Odoe 

 

+ 

 

+ 

 

+ 

 

+ 

 168 
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The table above shows the names of the fish identified in the hands of fishermen and 169 

their distribution across the 4 fishery basins. These fish are the most commercialized in 170 

the value chain. 171 

 172 

                          3.1 Percentage of fish species for rivers 173 

The families of fish most caught and marketed, the Mochokidae family dominates with                                                                                                                                                              174 

6%, followed by the Cichlidae family with 5%, then the Alestidae, Clariidae and Mormyridae families with 4% each,                                                   175 

and the Polypteridae family represents only 3%. 176 

3.2 Functional analysis of the fish value chain 177 

3.2.1 Description of stakeholders and their roles in the fish value chain 178 

BBKN's fish value chain comprises two (2) main categories of stakeholders. Some are 179 

primary actors (fishermen, fishmongers, retailers, fishing input suppliers, restaurateurs 180 

and consumers) and others are secondary (government services).   181 

3.3 Fishermen 182 

The majority of fishermen are located in the Ndélé basin. These fishermen are mainly 183 

made up of the following ethnic groups: Rounga, Goula, Sara, Haoussa, Banda. The Bam- 184 

ingui, Bangoran and Koukourou basins are mainly made up of the Banda ethnic group. 185 

Some are permanent residents at the fishing sites, while others are temporary, depending 186 

on the fishing season. Fishermen say that they don't have the packaging needed to bring 187 

fish in good condition from the fishing basins to local markets, and that this is a disad- 188 

vantage for them. To avoid transport losses, they sell the fish at low prices, which is prof- 189 

itable for fishmongers and retailers. From the point of view of WCS's management of the 190 

park's fishing zones, they feel that "invading the protected areas of the Bamingui-Ban- 191 

goran and Manovo Gounda St Floris parks to fish is a right, because if the NGO WCS 192 

deprives us of this right, it should have found us alternative activities".   193 

 194 

                         3.3.1 Angler age range 195 

 In terms of angler age, the figure 2 shows a dominance of anglers aged between 25 and 35. The youngest anglers are 196 

aged between 0 and 15. 197 

 198 

 199 

Figure 2 : Angler age range 200 
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    201 

3.3.3 Fishmongers  202 

Fishmongers play an important role in the fish value chain. They are responsible for 203 

distributing fish to local and national markets. Fish selling is primarily reserved for 204 

women, but some men also participate. Fishmongers have a very close relationship with 205 

fishermen. They can provide them with fishing equipment in exchange for a few baskets 206 

of fish. The fishmongers travel on motorcycles to help distribute the fish from 207 

Akoursoulbak and Ngarmba to Ndélé, then from Ndélé to Bamingui, Mbré or Bandoro. 208 

Despite their high incomes, fishmongers say they take a lot of losses through poor sales, 209 

due to the poor quality of the fish supplied by fishermen.     210 

3.3.4 Retailers 211 

Retail is carried out by wholesalers and retailers. They sell smoked fish in Ndélé, 212 

Bamingui, Bangoran and the capital, Bangui. Most resellers are Muslim women from the 213 

town of Ndélé. Sales of smoked fish are made in bulk in tubs, commonly called "n'gawi", 214 

or in cardboard boxes. Where preservation isn't possible, retailers engage more in the 215 

smoked fish trade than in fresh fish. Retailers say they have difficulty reselling smoked 216 

fish because of its small size and poor quality, due to the smoking technique. As a result, 217 

they lose money through poor sales. Others have no packaging to sell the fish on the mar- 218 

ket. 219 

3.3.5 Restaurateurs 220 

Fresh, smoked fish is a major source of savings for restaurateurs. Fish can be found 221 

in restaurants in Ndélé and Bamingui. Menus consists of both fresh and smoked fish. 222 

Fresh fish dishes are not available every day. Availability varies, depending on the fishing 223 

season and consumer demand. Restaurateurs report that fresh fish is expensive on local 224 

markets. 225 

3.3.6 Consumers 226 

                           Potential consumers are government officials, and travelers. According to the study, 227 

more than 37% of consumers like the taste of the fish but find the prices quite high but 63% find the fish less expensive, 228 

but their size is too small for good consumption. 229 

3.3.7 Input suppliers 230 

Suppliers of fishing inputs (reels, hooks, etc.) play a significant role throughout the 231 

value chain. Fishermen depend on them for the materials they need to make fishing nets.    232 

3.3.8 Secondary players in the fish value chain 233 

BBKN's fish value chain is neglected by secondary actors (water and forestry agents). 234 

Fish production statistics are unknown to the Ministry of Water and Forests. 235 

3.4 Governance and participation of the Wildlife Conservation Society (WCS) in the 236 

fish value chain  237 

The governance of the Bamingui-Bangoran and Manovo Gounda St Floris national 238 

parks and their fishing basins is ensured by the NGO WCS in partnership with the Central 239 

African government. WCS-CAR plays an extremely important role in the fish value chain 240 

of Bamingui, Bangoran, Koukourou and Ndélé. In the past, the fish value chain in BBKN 241 

was disorganized, but now, thanks to the ongoing work of WCS since 2018, there has been 242 

a lot of progress in the management of fisheries resources. Through the BC Chari project, 243 

which aims to support fishing communities through sustainable fishing, WCS currently 244 

supports 132 fishermen's groups recognized by local authorities. The trend is evolving to 245 
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include fishmongers and fish traders. A sustainable fisheries management plan has been 246 

drawn up by WCS and its consultants, approved by a steering committee and validated 247 

by the fishermen at a general assembly. WCS-CAR continues to work to ensure that the 248 

Management Plan is respected by all stakeholders. 249 

3.5 Features of fishing techniques 250 

In the Bamingui-Bangoran, Koukourou and Ndele fishing basins, fishing is either active or passive, depending on the 251 

technique used. Fishing is both individual and collective. Fish are caught by hand. Applying to 108 fishermen, the 252 

equipment most used is gillnets (21%), followed by pirogues (17%) and longlines (14%).  253 

 254 

                          3.6 Links of the fish Value chain 255 

3.6.1 Production 256 

During the dry season, Catch Per Unit Effort (CPUE) is 17 kg/day, or 510 kg/month. 257 

This compares with 4 kg/day, or 120 kg/month during the rainy season. 258 

3.6.2 Processing 259 

Caught fish undergo three types of processing: smoking, drying and frying. Drying 260 

is used less by processors, as consumers do not appreciate its quality. Frying is also used 261 

less frequently, due to the high cost of cooking oil. Smoking, on the other hand, is the 262 

method most used by processors, as it is easier to use and requires no financial resources.   263 

3.6.3 Conservation 264 

Traders (wholesalers or retailers) have no freezers to keep fresh fish in good condi- 265 

tion for several weeks, nor packaging (coolers) to pack fish in hygienic conditions. Instead, 266 

fish are stored and packaged in cardboard boxes and/or baskets, which lead to enormous 267 

losses sometimes.   268 

3.6.4 Fish marketing channels 269 

There are two key players in the marketing circuit (figure 3): fishmongers and trans- 270 

porters. They operate in two commercial circuits: the local circuit, where the product is 271 

transported to local markets, and the external circuit, where the product is transported to 272 

urban markets.  273 
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 274 

Figure 3. Market channels for fish value chain products in the Bamingui, Bangoran, Koukourou and 275 
N'Dele fishing basins in CAR (→ smoked fish, → fresh fish). 276 

3.7 Economic analysis    277 

The average price of a cardboard carton of smoked fish in the Ndele basin is around 278 

89$ for the fisherman, i.e. 3$/kg, 112$ for the fishmonger, 123$ for the wholesaler, 134$ for 279 

the retailer and 200$ to 223$, i.e. 4$/kg for the consumer. Considering the same situation 280 

in the Bamingui, Bangoran and Koukourou basins, smoked fish is sold in baskets with an 281 

average price of at least 45$, i.e. 3.17$/kg for the fisherman, 56$ for the fishmonger, 67$ for 282 

the wholesaler, 78$ for the retailer and 89$ to 112$, i.e. 6,3$ to 8$/kg for the consumer. For 283 

fresh fish, we considered the same average price for 1kg of fish across all the BBKN fishing 284 

basins, which is at least 1$ for the fisherman, 1.7$ for the fishmonger, 2.3$ for the whole- 285 

saler, 2.7$ for the retailer and 4.5$ for the consumer. The results relating to investments in 286 

required fishing equipment per fisherman indicate that it lasts about one year. The annual 287 

depreciation of investments per fisherman amounts to 428$, and their net operating in- 288 

come to 7795$. 289 

Table 3. Operating costs of fishermen in the fishing basins of NE CAR. 290 

The operating costs of fishermen in the BBKN fishing basins includes revenues and 291 

costs, such as the purchase of dugout canoes, nets, etc., and costs involving depreciation. 292 

Indicators 
Period 

(months) 

Quantity 

(kg/unit/month) 

Unit price 

($/unit) 

Annual 

total  

($) 

Production         

Catch per year for fresh fish    12 226 1$     3000    

Annual catch of processed 

smoked and dried fish 
12 630 0.89    6720   

Production value       9734   

Wooden canoe without motor   1 234  234  

Beach seine       
             

0 

Gillnets   3 49    147   

Pots and traps   530 1.8    943   
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Machetes/knives   4 12   45   

Transport       0   

Fishing permits       0   

Water rights        0   

Food 12 1 89     89   

Health   1 55    55   

Fishing helper wages      0   

Total costs       1512  

Depreciation         

Wooden canoe without motor 60 1 3.9  234   

Pots and traps 12 530 1.8   22    

Beach seine      0   

Gillnets 3 3 45   134   

Machetes/knives 36 3 1.2    40   

Total depreciation       428   

Net operating income       7795    

 293 

The economic profitability of the various players in the fish value chain in Bamingui, 294 

Bangoran, Koukourou and Ndele (figure 4) is as follows: retailers have a net monthly in- 295 

come of 1334$, wholesalers 1112$, fishmongers 889$, restaurateurs 667$, transporters 445$ 296 

and fishing units 223$. The low net monthly income of fishermen is explained by their 297 

dependence on fishmongers and suppliers of fishing inputs, but it also depends on the 298 

quality of the fish caught, which are most often bought by fishmongers at low prices. In 299 

fact, most fishermen are in debt because they receive their fishing inputs from suppliers 300 

and fishmongers. 301 

 302 

Figure 4. Economic profitability of the various actors in the BBKN fish value chain. 303 

3.8 Social analysis of the fish value chain 304 

In order to verify that the value chain is socially sustainable, various aspects were 305 

examined: 306 

3.8.1 Working conditions 307 
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Working conditions in the fish value chain in the BBKN fishing basins in northern CAR 308 

do not appear to be very good for all stakeholders, and do not comply with the national 309 

labor code, since 85% of stakeholders claim to have worked in precarious conditions. 310 

However, they are at risk from drowning, attacks by hippopotamus and crocodiles, 311 

snake bites, injuries caused by oyster shells or the spines of certain fish (Synodontis), bee 312 

stings and attacks by magnan ants. Women and children working in this value chain are 313 

subjected to difficult tasks such as fishing, processing and transporting fish, for very low 314 

wages.   315 

3.8.2 Water and land rights 316 

Customary rights over the use of fishery resources do not exist, and value chain ac- 317 

tors pay no fees to local authorities. Access to fishing sites is not based on the issuance of 318 

a fishing permit, nor does it comply with CAR's fishing code.  The only actor involved in 319 

the governance of fishery resources in the Bamingui, Bangoran, Koukourou and Ndélé 320 

basins is the NGO WCS. This is why fishing is forbidden to fishermen in the protected 321 

areas of the Bamingui, Bangoran and Manovo parks, in accordance with the wildlife code, 322 

pending the development of a new fisheries management plan by the NGO WCS. To this 323 

end, fishermen are only allowed access to fishing in village hunting zones (ZCV).    324 

3.8.3 Gender equality  325 

Access to fishing sites is open to both men and women, regardless of gender. At the organizational level and throughout 326 

the value chain, women are heavily involved in marketing, but have lower incomes when it comes to profit-sharing. 327 

Only 30% of women are involved in collective fishing. The fishing technique most used by women is creel fishing, which 328 

accounts for 55%, and scoop fishing for 45%. Fishing products are intended solely for family consumption. In general, 329 

during the fishing season, 75% of women travel with the male fishermen just to help them collect the faggots for smoking 330 

the fish, smoke the fish and cook the meals. At the end of their fishing activities, they transport the smoked fish to 331 

market. From this point onwards, they become simultaneously traders, entrepreneurs and managers. The woman's role 332 

becomes more important than when she is involved in the men's activities. Unfortunately, they have little income at the 333 

end of these activities, according to 60% of the women who have already taken part. 334 

3.8.4 Food and nutritional conditions  335 

In the Bamingui, Bangoran and Ndele basins, value chain products (smoked and 336 

fresh fish) are an important source of animal protein for the population. Fish are available 337 

almost year-round.   338 

3.8.5 Social capital 339 

We found that social capital is weak all along the value chain. Actors never receive 340 

subsidies or credits. 341 

3.8.6 Household living conditions 342 

The activities of the various links in the value chain do not contribute to improving 343 

living conditions. Stakeholders invest little in access to health, education, training, hous- 344 

ing, water and sanitation infrastructures and services. In other words, fishermen and their 345 

organizations lack the financial means to access all these essential goods. 346 

3.9 Environmental analysis 347 

In the BBKN fish basins, we noted habitat destruction (aquatic plants, riparian 348 

shrubs, spawning grounds). At fishing sites, fishing is destructive, resulting in the capture 349 

of small fish with very small-mesh nets (figure 5). In addition, bush fires are frequent, 350 

destroying riparian zones often used as spawning grounds or shelter for fry (nurseries). 351 
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Deforestation through the cutting of wood for smoking fish and the construction of dug- 352 

out canoes is recurrent at fishing sites. The slash-and-burn agriculture practiced by some 353 

fishermen leads to the degradation of forest ecosystems. The use of natural or artificial 354 

chemicals by fishermen not only kills all fish, including larvae and fry, but also their main 355 

food source, aquatic macro-invertebrates. Finally, the smoking technique has an impact 356 

on the environment and on human health, notably through the production of Polycyclic 357 

Aromatic Hydrocarbons (PAHc). 358 

 359 

Figure 5. Some types of environmental impact of fishing: (a) Poor fishing technique, (b) Ecosystem 360 
degradation (burning), (c) Ulcerated fish, (d) Juvenile fish. 361 

3.10 SWOT analysis of the fish value chain in BBKN fisheries basins 362 

 363 

Links Actors Constraints  Opportunities 

Production   Fishermen  Work accident and 

illness ; 

Lack of credit ; 

Inexistence of work 

contracts;  

Availability of fish for 

consumption; 

Possibility of selling 

fish on local and 

national markets; 

Creation of fishermen's 

groups ; 

 

Intermediaries  

 

Mareyeurs Lack of credit ; 

Lack of equipment : 

Lack of technical 

support ; 

Existence of fish 

markets ; 

Existence of groups ; 
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Weak relations 

between stakeholders ; 

Marketing Retailers, 

wholesalers 

  

 

Retailers, Wholesalers Lack of credit ; 

Lack of materials ; 

Lack of technical 

support ; 

Weak relationships 

between players; 

Lack of product 

packaging ; 

Lack of energy to 

preserve fresh fish; 

Existence of outlets ; 

Existence of groups ; 

  

 

 Consumers High cost of fish ; 

Poor quality of smoked 

fish for Consumption ; 

Availability of fresh 

and smoked fish; 

 364 

3 Discussion 365 

The specific richness of the Bamingui, Bangoran, Koukourou and Ndélé fishing basins known through this study is 18 366 

fish families that are marketed by fishermen in this Value Chain. In the BBKN fishing basins, we identified a wide 367 

variety of fishing techniques, depending mainly on the gear used. The fishing gears identified and most widely used 368 

by fishermen are: gillnets (21%), followed by pirogues (17%) and longlines (14%), the results of this study corroborate 369 

those of Luhusu (2013) and Mwanandeke (2022). However the variety of fishing techniques are practised according to 370 

local knowledge, but not always judiciously or appropriately. On the fishing sites of the Bamingui, Bangoran, 371 

Koukourou and Ndele fishing basins, overfishing, the growing number of fishermen and the use of prohibited fishing 372 

gear are leading to a decline in fish stocks.  373 

Working conditions in the fish value chain in the BBKN fishing basins in northern CAR do not appear to be very good 374 

for all stakeholders, and do not comply with the national labor code, since 85% of stakeholders claim to have worked 375 

in precarious conditions, and 95% of actors claim to have worked without work contracts, in insecurity and without 376 

adequate equipment. This translates into precarious working conditions. This result is similar to that obtained by 377 

Akwada (2024).  378 

There is a gender imbalance, with only 15% of women having access to fishing sites. At the organizational level, and 379 

throughout the fish value chain, 95% of women claim that they are not allowed to speak at meetings with men. What's 380 

more, they are the ones who invest in the marketing of fish products more than men, but for lower incomes. These 381 

results are similar to those obtained by Harper et al (2020) and Frangoudes (2019). Overall, only 35% of women are 382 

involved in the marketing of fresh and smoked fish in BBKN's fish value chain. Apart from these value chain activities, 383 

they have other heavy tasks such as farming and housework, since 95% of women claim to have farmed after the fish 384 

marketing periods. What's more, women and children working in this value chain represent only 35% of men.  385 

However, to preserve fish, only 12% of fishermen use the fish salting technique, because its quality is not appreciated 386 

by consumers, this result is close to that of Masirika et al. (2020). In fact, wholesalers and retailers display their fresh 387 

fish without ice. It's obvious that fish spoils quickly. Wholesalers and retailers want freezers and a source of energy. 388 

The region's climate, waters and vegetation are conducive to fish production.  389 
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However, 90% of farmers practice slash-and-burn agriculture on the riverbanks of the catchment areas. This poses a 390 

threat to spawning grounds and fry nurseries and 95% of fishermen cut firewood for smoking fish and building 391 

pirogues, causing enormous damage to biodiversity.  392 

 393 

4 Conclusion and Suggestion 394 

 395 

The Bamingui, Bangoran, Koukourou and Ndele basins are full of diverse ichthyological 396 

fauna. This ichthyological fauna was identified in this work thanks to the Blache and 397 

Stiassny databases. In fact, this ichthyological fauna risks disappearing due to fishing 398 

activities. Indeed, these fishing activities take place without any control by the compe- 399 

tent administrations. This is why we thought that the approach through the creation of 400 

fishermen's groups will allow the competent organization to train and raise awareness 401 

among fishermen to adopt the code of conduct for responsible fishing. The fish value 402 

chain of Bamingui, Bangoran, Koukourou and Ndele is not sustainable because the play- 403 

ers in this value chain are poorly structured overall. Indeed, fishing is destructive with 404 

the use of prohibited gear leading to the capture of small fish. In addition, fish are 405 

poorly processed leading to cases of poor sales and loss of profits. Finally, poorly 406 

smoked fish have harmful consequences on the health of consumers. This is why we 407 

propose to train processors on good fish processing techniques and to fishermen, we 408 

propose to the competent administration to enforce the law on good fisheries manage- 409 

ment. It therefore seems necessary for the future to: 410 

1. Provide fishing communities with adequate fishing equipment to ensure sus- 411 

tainable fishing;   412 

2. Reinforce fishermen's knowledge of good fishing practices;   413 

3. Reinforce processors' knowledge of good practices for smoking fish in the 414 

Chorkor oven; 415 

4. Review the delimitation of fishing zones;  416 

5. Delimit spawning areas and set up defenses with the support of fishermen;   417 

6. Set up a fishing statistics program (CPUE); 418 

7. Support organizations of fishmongers, retailers and input traders to improve 419 

collaboration; 420 

8. Encourage fishermen to adopt sustainable fishing practices through the 421 

Code of Conduct for Responsible Fishing, etc;   422 

9. Ensure that the laws governing fisheries management in the Central African 423 

Republic are revised and enforced. 424 

In view of the many challenges facing the BBKN fish value chain, the following model is proposed for its improvement: 425 

1. Structuring of VC players (fishermen, fishmongers and traders);  426 

2. Creation of agro-piscicultural sites to enhance the value of the most commer- 427 

cialized fish species, not only to increase the income of stakeholders, but also 428 

to limit their access to prohibited areas to maintain fish stocks;  429 

3. Improved living conditions for stakeholders (medical care, access to educa- 430 

tion, drinking water, etc.) through subsidies (micro-credits);  431 

4. Capacity-building for fishermen, with the adoption of chorkor ovens to im- 432 

prove fish smoking techniques; 433 

5. Raising fishermen's awareness of proper fishing techniques to supply mature 434 

fish to all players in the value chain to improve their incomes;  435 

6. Implement a co-management approach to fisheries resources between WCS 436 

and stakeholders. 437 

 438 
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