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ABSTRACT
Background : Hoplobatrachus occipitalis is the most widely consumed edible frog in several West African countries, including Côte d’Ivoire, where increasing demand and intensive harvesting have contributed to declines in wild populations. Despite its ecological importance as both a bioindicator and a natural controller of agricultural pests, limited information exists on its biology and ecology in northern Côte d’Ivoire, highlighting the need for region-specific studies to support sustainable management and conservation.
Aims: This research aims to describe habits and some morphometric aspects of the common frog (Hoplobatrachus occipitalis) captured in the wild of Korhogo. 
Study design: Qualitative field survey.
Place and duration of study: Frog specimens were collected monthly for 12 months, at a rate of 48 hours per site per month, from April 2024 to March 2025 in the lowlands, lakes, rice paddies, rivers, wells, and gardens of urban and peri-urban areas in the municipality of Korhogo, in northern Côte d'Ivoire. 
Methodology: The methodology consisted of recording, for each Hoplobatrachus occipitalis specimen identified from fishermen, the average weight, total length, snout-vent length, and head length and width. The ANOVA test was used to characterize the differences between these different values ​​according to site and sex. Direct field observations have allowed for the characterization of frog habitats.
Results: The wetlands constituting the habitats of Hoplobatrachus occipitalis identified in this study are wells, lakes, rivers, rice paddies and lowland. A total of 2749 specimens were analyzed in this study. Lakes (25.29%) present the high frequency of Hoplobatrachus occipitalis occurrences. These are followed by rice paddies (23.87%), wells (22.70%), rivers (15.05%), and lowland areas (13.09%). The results of this study show against that Hoplobatrachus occipitalis specimens living in rivers and lowlands areas had significantly lower total weights and lengths (p<0.05) than those inhabiting lakes, rice paddies, and wells. Snout-vent length measurements were also lower in rivers and lowlands areas than in wells, lakes, and rice paddies. The variation in parameters according to sex indicates that female Hopplobatrachus occipitalis were not significantly larger than male (p<0.05) in wells, rivers, and lowlands. These females were only larger than male (p<0.05) in lakes and rice paddies. The recorded Snout-to-Cloacus Length values ​​showed no significant difference (p>0.05) in any habitat except rice paddies, where females exhibited significantly larger proportions (p<0.05) than males. 
Conclusion: This database which presents the morphometric parameters of the Hoplobatrachus occipitalis frog in relation to different natural habitats, provides information to fisheries managers and frog farming volunteers to encourage them to consider raising it in the wild.
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1. Introduction
In West African regions, particularly in Côte d'Ivoire, Nigeria, Ghana, Senegal, and Benin, Hoplobatrachus occipitalis is the most consumed frog species (Onadeko et al., 2011). In some communities, this meat is used as a substitute for fish, leading to a growing demand for it in the market. This situation has driven many young people to frog fishing, resulting in the heavy exploitation of wild populations of this edible species (Coulibaly & Zigui, 2021). Becker et al. (2007) noted a decline in H. occipitalis stocks in the 1980s, influenced by human activities. Beyond their nutritional value, Codjo et al. (2021) consider frogs to be indicators of the quality of their environment (Godome et al., 2018). In agriculture, the species H. occipitalis plays an important role as it consumes insects that devastate crops (Penner et al., 2010). Managing wild frog populations requires reliable scientific data on biology and ecology, particularly morphological parameters and feeding habits (Codjo et al., 2021). In Africa, and primarily in Benin, these same authors presented data on H. occipitalis. In Côte d’Ivoire, Oungbé et al. (2018) and N’Guessan et al. (2022) conducted research on these aspects in the southern and western parts of the country, respectively. Very few researchers have studied frog biology in northern Côte d’Ivoire. Furthermore, the work of Ernst & Rodel (2002), Kouamé et al. (2015), and N’Guessan et al. (2022) suggests that frog growth depends on the region, habitat quality, and season. Research in this northern part of Côte d’Ivoire, where frog habitats are used for human activities, is essential to better understand the biology of this species, the only edible frog in the country. This work is part of a series of studies, the first of which concerned the diet of Hoplobatrachus occipitalis and its variations according to site, sex, and size. It is carried out in the wetlands (lakes, wells, rivers, lowlands, rice paddies) where frogs, market gardens, and mining operations coexist. The objective is to characterize habitats and the morphometry of the african tiger frog Hoplobatrachus occipitalis, to obtain reliable scientific information for its sustainable management.
2. Materials and methods
2.1 Study Area and sampling sites
The municipality of Korhogo, located between 9°34' N and 5°37' W in the savanna region of northern Côte d'Ivoire, has a population of 440926 inhabitants and an area of ​​12500 km², representing 3.9% of the Ivorian territory (Boko-Koiadia et al., 2016). Site selection was based on the intensity of frog harvesting and the presence of frog markets. Thus, the lowlands, lakes, rice paddies, rivers, and wells (Fig. 1) in the urban (Koko, Soba, and the Peleforo Gon Coulibaly University garden) and peri-urban (Lataha, Nangakaha, Nangounkaha, and Pignon) areas of Korhogo were sampled. 
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[bookmark: _Toc195303108][bookmark: _Hlk195311709][bookmark: _Hlk195311710]Fig. 1. Location of sampling sites in the city of Korhogo and its surroundings (Kien et al., 2024).
2.2 Data Collection
Frog specimens were collected monthly for 12 months, at a rate of 48 hours per site per month, from April 2024 to March 2025 in the lowlands, lakes, rice paddies, rivers, wells, and gardens of urban and peri-urban areas in the municipality of Korhogo, in northern Côte d'Ivoire. To capture frogs, the research team conducted fishing sessions. At night, the frogs were immobilized by shining powerful beams of light into their eyes before being collected with nets. During the day, the team used fishing rods. This data was supplemented by catches reported by fishermen encountered in each area. The identification key of Rödel (2000) was used to identify the sampled frogs (Hoplobatrachus occipitalis). For each specimen, the following morphological parameters were measured: Mean Individual Weight (MIW, in g), Total Length (TL, in cm), and Snout-to-Cloacus Length (SCL, in cm), as well as Head Length and Width (L and l, in cm). Individual weight was measured using a Denver electronic balance with a precision of 0.01 g. ACIAP calipers (120 mm) were used to measure lengths and widths. Total length is the distance from the anterior snout of the mouth to the tips of the longest toes on the forelegs; snout-to-ventilation length is the horizontal distance from the anterior snout of the mouth to the vent (Codjo et al., 2021). Each specimen was assigned a number, per site, and after dissection, the individuals were then separated into two groups based on sex (male and female). This information, recorded on a data sheet, allowed us to note the number of times Hoplobatrachus occipitalis was captured in each area. Dividing this number by the total number of captures across all areas allowed us to determine the frequency of occurrence of the species in the different zones.
2.3 Statistical Analysis
A two-way Analysis of Variance (ANOVA 2) was used to compare the different means of the morphometric variables according to sex and site. All these analyses were performed using STATISTICA software version 6.1, and the significance level (p) was set at 5%.
3. Results and discussion
3.1 Habitats and Occurrence of Hoplobatrachus occipitalis
Within the study area, wetlands represent the habitats of frogs, particularly Hoplobatrachus occipitalis. These include (Fig. 2)
- wells, surrounded by wooded savanna with mango trees, cashew trees, néré trees, baobab trees, and shea trees. Chili pepper, eggplant, tomato, and rice crops are also found there. These bodies of water also serve as watering holes for cattle, frequently attracting insects to the area;
- lakes, which support human activities such as fishing and market gardening (mints, lettuce, and cabbage). These reservoirs are used as watering holes by domestic animals, which leave their fecal waste there, attracting insects that are very common in this area;
- rivers, bordered by vegetation shaped by humans, who have created néré and shea parks;
- rice paddies surrounded by wooded savanna and hills. These rice fields attract a significant number of insects, visible on the leaves of the rice plants;
- lowland areas used for vegetable crops (mints, lettuce, and cabbage).
Considering the frequency of frog occurrences, the area with the highest number of H. occipitalis is the lakes (195, or 25.29%). These are followed by rice paddies (184, or 23.87%), wells (175, or 22.70%), rivers (116, or 15.05%), and lowland areas (101, or 13.09%).
The population of Hoplobatrachus occipitalis varies from site to site. The present results indicate that lakes (25.29%), rice paddies (23.87%), and wells (22.70%) have the highest occurrences. This finding is likely linked to the availability of insects, which are by far the main food source for anurans, as reported by Codjo et al. (2021). Furthermore, frogs are recognized by Rödel (2000) and Assemian et al. (2006) as characteristic species of degraded habitats. This could explain their low occurrence in rivers, which are less disturbed than lakes and rice paddies.
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Fig. 2: Sampling sites (A: Lake; B: Lowland; C: Rice paddy; D: River; E: Well)


3.2 Morphometric parameters of Hopplobatrachus occipitalis 
A total of 2749 specimens (Table 1) were captured and used for the various analyses in this study. Lakes had the largest number of specimens (694). They were followed by rice paddies (652), wells (625), and rivers (416). Lowlands had the smallest number (362).
Table 1. Number of frogs captured per area; by sex
	
	Lakes
	Rivers
	Rice paddies
	Wells
	Lawlands

	Male
	286
	232
	220
	208
	134

	Female
	408
	184
	432
	417
	228

	Total
	694
	416
	652
	625
	362



Table 2 presents the mean values ​​of Mean Individual Weight (MIW), Total Length (TL), Snout-to-Cloacus Length (SCL), width (W), and head length (L) of H. occipitalis according to sites studied.
The Mean Individual Weight (MIW) of H. occipitalis calculated in this study yields values ​​that vary from one environment to another. They are 74.99 ± 36.89 g in wells; 75.83 ± 32.99 g in lakes; 47.69 ± 16.23 g in rivers; 71.11 ± 21.53 g in rice paddies and 53.59 ± 27.00 g in lowlands. Analysis of these values ​​shows that specimens captured in rivers and lowlands had significantly lower weights (p<0.05) than those found in wells, rice paddies, and lakes. Specimens found in lakes had the highest average weight.
The Total Length (TL) of H. occipitalis was significantly (p<0.05) shorter in rivers (17.54 ± 1.94 cm) and lowlands (17.72 ± 2.46 cm) than in wells (20.42 ± 2.79 cm), lakes (20.68 ± 2.75 cm), and rice paddies (20.52 ± 2.64 cm). These specimens were much larger in lakes (20.68 ± 2.75 cm). This same trend was also observed for Snout-to-Cloacus Length (SCL). These values ​​are noted to be lower at the level of rivers (7.75 ± 0.93 cm) and lowlands (7.75 ± 1.23 cm) and higher in wells (10.01 ± 8.96 cm), lakes (9.94 ± 8.68 cm) and rice paddies (8.94 ± 1.11 cm).
The dimensions of the heads of H. occipitalis also varied from one site to another. Regarding the head length (L), the values ​​obtained at the wells (3.50 ± 4.87 cm) and the rice paddies (3.20 ± 0.66 cm) are significantly higher (p<0.05) than those noted in the lakes (2.94 ± 0.60 cm), the rivers (2.60 ± 0.66 cm) and the lowlands (2.45 ± 0.44 cm). Nevertheless, these heads are significantly wider (p<0.05) in specimens living in rice paddies (4.01 ± 0.65 cm), lakes (4.06 ± 3.18 cm) and wells (3.92 ± 0.65 cm) than those analyzed in rivers (3.59 ± 2.46 cm) and lowlands (3.34 ± 0.52 cm).
[bookmark: _Toc195309243]Table 2. Morphometric parameters of Hoplobatracus occipitalis according to study sites
a: highest parameters; b: lowest parameters; MIW: Mean Individual Weight; TL: Total
Length; SCL: Snout-to-Cloacus Length; L: head length; l: head Width
	Characteristics
	Study sites

	
	Wells
	Lakes
	Rivers
	Rice paddies
	Lawlands
	P value

	MIW (g)
	74.99 ± 36.89a
	75.83 ± 32.99a
	47.69 ± 16.23b
	71.11 ± 21.53a
	53.59 ± 27.00b
	0.000001

	TL (cm)
	20.42 ± 2.79a
	20.68 ± 2.75a
	17.54 ± 1.94b
	20.52 ± 2.64a
	17.72 ± 2.46b
	0.000001

	SCL (cm)
	10.01 ± 8.96a
	9.94 ± 8.68a
	7.75 ± 0.93b
	8.94 ± 1.11b
	7.75 ± 1.23b
	0.000001

	L (cm)
	3.50 ± 4.87a
	2.94 ± 0.60b
	2.60 ± 0.66b
	3.20 ± 0.66a
	2.45 ± 0.44b
	0.00956

	l (cm)
	3.92 ± 0.65a
	4.06 ± 3.18a
	3.59 ± 2.46b
	4.01 ± 0.65a
	3.34 ± 0.52b
	0.013349




Table 3 presents the morphometric parameters of the H. occipitalis frog by sex at the different sampling sites. Analysis of the table indicates a significant difference in these parameters for females between different habitats (p<0.05). For males, the difference is markedly non-significant (p>0.05) only for head length and width between habitats.
Analysis of the Mean Individual Weight (MIW) of the collected H. occipitalis specimens shows a significant difference (p<0.05) between males and females in lakes, rice paddies, and lowlands, where females are generally larger. Average weights ranged from 62.29 ± 37.57 g (Lowland) to 88.01 ± 33.93 g (Lake) for females and from 44.65 ± 27.04 g (Lowland) to 69.64 ± 31.27 g (Wells) for males. There was no significant difference (p > 0.05) between the average weights of males and females in rivers and wells. However, females remained larger than males in wells but smaller than males in rivers.
Regarding Total Length (TL), there was a significant difference (p<0.05) only in lakes and rice paddies, where females were larger, with measurements ranging from 21.57 ± 2.57 cm (Lake) to 21.64 ± 2.17 cm (Rice paddies). In wells, rivers, and lowlands, there was no significant difference (p>0.05). However, these values ​​were higher for females in wells and lowlands compared to rivers.
Regarding Snout-to-Cloacus Length (SCL), there was no significant difference (p>0.05) in any habitat except rice paddies, where females (9.43 ± 1.17 cm) were significantly larger (p<0.05) than males (8.64 ± 0.90 cm). Regarding head length (L), there was no significant difference (p>0.05) between males and females in any of the basins.
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Table 3. Morphometric parameters of Hoplobatrachus occipitalis according to sex and study sites MIW: Mean Individual Weight; TL: Total Length; SCL: Snout-to-Cloacus Length; L: head length; l: head Width

	
	Sex
	Study sites 

	
	
	Lakes
	Wells
	Riviers
	Rice paddies
	Lowlands
	P value

	
MIW (g)
	M
	68,09 ± 27,14
	69,64 ± 31,27
	49,73 ± 20,71
	61,61 ± 19,03
	44,65 ± 27,04
	0,000001

	
	F
	88,01 ± 33,93
	81,88 ± 42,41
	45,70 ± 22,19
	84,02 ± 35,79
	62,29 ± 37,57
	0,000003

	
	P 
	0,000257
	0,081556
	0,13089
	0,000018
	0,025661
	

	
TL (cm)
	M
	20,08 ± 2,71
	20,09 ± 2,26
	17,95 ± 2,45
	19,73 ± 2,79
	17,07 ± 2,72
	0,000001

	
	F
	21,57 ± 2,57
	20,84 ± 3,33
	17,05 ± 2,93
	21,64 ± 2,17
	18,37 ± 2,99
	0,000001

	
	P 
	0,002425
	0,164728
	0,051136
	0,000019
	0,085864
	

	
SCL (cm)
	M
	9,10 ± 2,04
	9,03 ± 1,03
	7,89 ± 1,05
	8,64 ± 0,90
	7,47 ± 1,35
	0,000001

	
	F
	9,42 ± 1,47
	9,37 ± 1,65
	7,60 ± 1,34
	9,43 ± 1,17
	8,01 ± 1,66
	0,000001

	
	P 
	0,227921
	0,178318
	0,099716
	0,00004
	0,168194
	

	
L (cm)
	M
	2,83 ± 0,61
	3,82 ± 6,46
	2,63 ± 2,34
	2,92 ± 0,42
	2,32 ± 0,45
	0,09166

	
	F
	3,10 ± 0,58
	3,10 ± 0,78
	2,58 ± 1,29
	3,72 ± 3,99
	2,59 ± 0,59
	0,012423

	
	P 
	0,12686
	0,438225
	0,848857
	0,091282
	0,053971
	

	
l (cm)
	M
	4,13 ± 4,32
	3,85 ± 0,61
	3,76 ± 3,25
	3,89 ± 0,43
	3,13 ± 0,59
	0,370011

	
	F
	4,07 ± 1,14
	4,00 ± 0,71
	3,39 ± 0,62
	4,27 ± 0,69
	3,55 ± 0,60
	0,000001

	
	P 
	0,810877
	0,242627
	0,511197
	0,000027
	0,003844
	





For head width (l), a significant difference (p<0.05) was observed between males and females in the rice paddies and lowlands. Females, with measurements ranging from 3.55 ± 0.60 cm (Lowlands) to 4.27 ± 0.69 cm (Rice paddies), had wider heads than males, whose head widths ranged from 3.13 ± 0.59 cm (Lowlands) to 3.89 ± 0.43 cm (Rice paddies). No significant difference was observed in the other three basins.
The strong presence of Hoplobatrachus occipitalis at any site could be explained by the fact that this species is not only the most widespread on the Ivorian territory (Kouamé et al., 2015) but also the one that has a high preference for anthropized areas (Assemien et al., 2006) and degraded savannah ecosystems (Keita, 2023). Indeed, Kien et al. (2024) showed the degraded nature of lakes, wells, rice paddies which generally receive untreated waste from households and factories through runoff water. The results of this work are consistent with those of Wilbert et al. (2023); Zhong et al. (2025) who state that Anura are generally excellent indicators and the quality of the population demonstrates the degree of habitat disturbance and the biotic and physical integrity of the environment. However, considering a larger number of habitats over a larger study area than the present one will allow for a better assessment of the situation.
The morphometric study of Hoplobatrachus occipitalis focused on Mean Individual Weight (MIW), total length (TL), Snout-to-Cloacus Length (SCL), head Length (L), and head Width (W).
The results obtained indicate a significant difference (p<0.05) between these parameters across different habitats and between sexs. Values ​​observed in rivers and lowlands areas are lower than those found in wells, lakes, and rice paddies. Variation in the morphometric parameters of H. occipitalis according to habitat was also observed by Codjo et al. (2021) in Benin.
The morphometric differences between males and females, observed for certain parameters, in this study corroborate the findings of Godome et al. (2018) and Codjo et al. (2021) which already indicated the sexual dimorphism existing between male and female of H. occipitalis in their work.
Regarding Snout-to-Cloacus Length (SCL), there was no significant difference (p>0.05) in any habitat except rice paddies, where there was a significant difference (p<0.05) between males and females. In Cameroon, a significant difference was observed between females, with a SCL ranging from 11 to 13.5 cm, and males, with a SCL ranging from 6.8 to 11 cm (Perret, 1966). For Mean Individual Weight (MIW) of H. occipitalis, there was a significant difference (p<0.05) between males and females in lakes, rice paddies, and lowlands, where females were generally larger. Regarding Total Length (TL), there was a significant difference (p<0.05) only in lakes and rice paddies, where females were larger. Hirschfeld & Rödel (2011) did not observe any significant differences in size or weight between males and females of the same species in the Niger River basin in Benin.
These differences in size and weight observed from one environment to another could be due not only to genetic factors, but also and especially to the quality of habitats and food resources available in these basins (Kovács et al., 2007). Tohé (2008) notes that the availability of food resources, which can also vary according to habitats, affects the forms of H. occipitalis from one basin to another. 
The larger dimensions observed in lakes, rice paddies, and wells are certainly explained by high primary productivity and a high concentration of aquatic invertebrates, offering optimal trophic conditions for the species (Son et al., 2023).
The small morphometric values ​​observed in lowlands and rivers are certainly due to a low variety or availability of food in these areas. In this regard, Tohé (2008) stated that the removal of insects from rivers and lowlands, which constitute the main food source for frogs, has an impact on the morphology of amphibians as presented in this study.
Furthermore, the larger size of the females is a genetic predisposition allowing them to store many eggs during the reproductive period (Tohé, 2008). The weight of these eggs, combined with the proportionally higher consumption of vegetation by the females to meet the specific energy requirements of female reproduction, particularly lipid and calcium intake (Son et al., 2023), would explain their remarkable plumpness. The characteristics noted in this study pertained to specimens from one of the region's three departments. The main reasons for this were insufficient financial and personnel resources. Therefore, further sampling in other departments of the region is planned.
Conclusion 
This study contributes to our understanding of the ecology and some biological parameters of frogs in Côte d'Ivoire. It highlights the different natural habitats of the species Hoplobatrachus occipitalis. This species adapts to its habitats because these environments present different characteristics. This species is much more prevalent in lakes, rice paddies, and wells. Morphometric analysis reveals that it is in these environments that the captured specimens are larger and longer, unlike those found in rivers and lowlands. Furthermore, females are generally larger and longer than males in most of the habitats visited. Thus, every volunteer involved in frog farming has information regarding the choice of environments. Furthermore, combining this data with knowledge of the feeding habits of this species will be necessary to consider its breeding in the natural environment.
Also, the results, made available to fisheries managers, will allow for better planning of the management of fishery resources in general and frogs in particular in the northern part of Côte d'Ivoire.
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