
 

 

Determination of the sexual maturity of Threadfins Polydactylus quadrifilis (Cuvier, 1 

1829), Galeoides decadactylus (Bloch, 1795) and Pentanemus quinquarius (Linné, 2 

1758) of the artisanal marine fishery of Grand-Lahou (Côte d’Ivoire). 3 

 4 

ABSTRACT  5 

Reproduction of the threadfins of the costal shelf of Grand-Lahou was studied with a 6 

monthly sampling frequencies range from may 2009 to april 2011. 534 specimens of 7 

Polydactylus quadrifilis, composed of 315 males and 219 females and 648 Galeoides 8 

decadactylus composed of 420 males and 228 females, then 453 individuals of 9 

Pentanemus quinquarius composed of 210 males and 243 females were used.  10 

The sexual maturity parameters of threadfins fishes indicate a size of first maturity (L50 = 11 

67.5 cm) for females of Polydactylus quadrifilis and (L50 = 55.5 cm) with their males. 12 

Concerning  the specimens of Pentanemus quinquarius, females present (L50 = 15 cm) and 13 

their males (L50 = 14.5 cm). This parameter has identical values with the females of 14 

Galeoides decadactylus (L50 = 15.5 cm) and their males (L50 = 15.5 cm). The individuals of 15 

Polydactylus quadrifilis and the specimens of Galeoides decadactylus and Pentanemus 16 

quinquarius become mature at 1 year of age. The sex ration determination show that 17 

specimens of Polydactylus quadrifilis show a predominance of males during the warm 18 

season, from October (73.68%) to March (64.28%) which weakens during the cold season, 19 

from May (30%) to July (58%). For Galeoides decadactylus, the sex ratio shows a 20 

predominance of males, from August (88%) to March (94.73%). Concerning specimens of 21 

Pentanemus quinquarius, the sex ratio is in favor of the females whose lowest value is 22 

during the cold season in July (21.74%). 23 

All threafin species reach sexual maturity from their first year of life with different sex ratios 24 

variations.  25 

 26 
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1- INTRODUCTION  30 

 Fish are the main source of animal protein consumed worldwide, especially in 31 

many developing countries. They also ensure food security for people living near 32 

watercourses [1]. To increase national production, States define sectoral policies involving 33 

the development of marine and lagoon fisheries, by the rational exploitation of all fishing 34 

potential, the modernization of artisanal production means, and the pursuit of efforts in 35 

fisheries research [2]. According to [3], promoting sustainable fisheries can encourage 36 

better management of the whole ecosystem. In fact, the exploitation of brackish and marine 37 

water fish populations in Africa is intensifying more and more by constantly increasing local 38 

populations and especially the alarming acceleration of all the processes of degradation of 39 

the natural environment that make consider the major risk of regression and disappearance 40 

of species [4]. One of the most significant effects of fishing is in terms of demography, 41 

reduction of the average size of the species and the disappearance of large individuals [5]. 42 

Therefore, the knowledge of the reproductive biology of the main species among others, 43 

threadfins fishes, Polydactylus quadrifilis, Galeoides decadactylus and Pentanemus 44 

quinquarius landed on the Ivorian coast is important.  45 

 The present study consists in determining the sexual maturity of these threadfins 46 

fishes of the Ivorian maritime artisanal fishery in order to contribute to the preservation of 47 

the stocks. 48 

2- MATERIAL AND METHODS 49 

 Reproduction was studied by conducting monthly samplings within the catches 50 

made by the fishermen. It involved 534 specimens of Polydactylus quadrifilis including 315 51 

males and 219 females and 648 of Galeoides decadactylus composed of 420 males and 52 

228 females, then 453 of Pentanemus quinquarius composed of 210 males and 243 53 



 

 

females. Sampling frequencies range from May 2009 to April 2011, for a total of 24 months. 54 

At each sampling campaign, a sampling by sex and size class of one cm was carried out. 55 

The fish were kept in coolers and brought back to the laboratory. The total lengths (Lt) and 56 

standard lengths (Ls) were taken. The identification of the sexes was done after dissection. 57 

The proportions of males and females were calculated in relation to the total size within the 58 

different size classes. 59 

 60 

2.1- Size of first sexual maturity (L50) 61 

To calculate the size at which 50% of individuals are mature, individuals of each 62 

species were ranked in size classes of one cm. In each class, the percentage of fish whose 63 

macroscopic stage of sexual maturity is highier than or equal to stage 3 has been 64 

calculated, a stage admitted as corresponding to the stage of ovarian development [6], [7].  65 

The logistic  function P = 1/(1+e-(b+aLt))  linking the proportions of mature individuals 66 

and the total length of fish [8] was used.  67 

P: % of mature, a and b: constants, Lt: total length of fish 68 

 69 

2.2- Age of first maturation 70 

 71 

 According to [9], gonad maturation is not achieved at the same age for all 72 

individuals in a cohort. The proportion of maturing gonads increases with age from zero to 73 

100% and all individuals are mature from the age at which 100% spawn or spermate for the 74 

first time. The histogram or curve that represents these proportions is called the maturation 75 

ogive. It determines the age of first maturation (tmat) by calculating the proportions of fish 76 

whose macroscopic stage of sexual maturity is greater than or equal to 3 in size classes of 77 

one cm. Thus, specimens of age below to tmat are considered juveniles and those of equal 78 

or higher age are considered as adults [9]. Calculations of the proportions of fish with a 79 



 

 

macroscopic stage of sexual maturity greater than or equal to 3, by size classes of one cm, 80 

made it possible to determine the age of first maturation (tmat) of the threadfins. 81 

 82 

2.3- Sex-ratio 83 

 The sex ratio reflects the masculinity or femininity rate of the population 84 

considered. It is defined as the proportion of male or female individuals respectively in 85 

relation to the size of females or males and gives an idea of the gender balance (males and 86 

females) within the population.  87 

Sex ratio = Mx100 / F   88 

with; F: number of females and M: number of males 89 

 90 

3- RESULTS AND DISCUSSION  91 

 The logistic model equations determined for the different sexes of the 92 

Polynemidae are presented in the table. Figures 1 and 2 respectively show the graphical 93 

representations of the sizes of first sexual maturity of the males and females threadfins. 94 

The first maturity sizes obtained with Polydactylus quadrifilis are (L50 = 67.5 cm) for females 95 

and (L50 = 55.5 cm) for males. About the Pentanemus quinquarius specimens, females 96 

have the size of first sexual maturity (L50 = 15 cm) while males have a size of first sexual 97 

maturity (L50 = 14.5 cm). The size of first sexual maturity is identical with females of 98 

Galeoides decadactylus (L50 = 15.5 cm) and their males (L50 = 15.5 cm). 99 

Polydactylus quadrifilis individuals become mature at 1 year of age (Figure 3.a). It is 100 

the same for the specimens of Galeoides decadactylus (Figure 3.b) and Pentanemus 101 

quinquarius (Figure 3.c). 102 

 For the specimens of Polydactylus quadrifilis (Figure 4.a), the sex ratio indicates a 103 

predominance of males during the period from October (73.68%) to March (64.28%), with a 104 

peak of 83, 33% in November. This sex ratio becomes low during the cold season, from 105 



 

 

May (30%) to the end of July (58%). According to Galeoides decadactylus, the sex ratio 106 

shows a predominance of males, from August (88%) to March (94.73%), except for the 107 

month of October when females (88.88%) dominate males (11.11%) (Figure 4.b). 108 

Concerning specimens of Pentanemus quinquarius, the sex ratio is in favor of the females 109 

whose lowest value is during the cold season, in July (21.74%) (Figure 4.c). 110 

 In order to understand the maturation of thredafins on the costal shelp of Grand-111 

Lahou during their reproductive cycle, this study looked at the size and age corresponding 112 

to their first sexual maturity and their sex ratio.  113 

 According to [10], knowledge of the size of first sexual maturity is important in the 114 

management of fisheries resources. It is essential in determining the minimum catch size. 115 

In our study, the size of first sexual maturity was reached at 55.5 cm with males and 67.5 116 

cm for females of Polydactylus quadrifilis. About of specimens of Galeoides decadactylus, 117 

males and females simultaneously reach the size of first sexual maturity at 15.5 cm. As 118 

well, males and females of Pentanemus quinquarius have respectively a size of first sexual 119 

maturity (L50 = 14.5 cm) and (L50 = 15 cm). Compared with the types of allometries 120 

observed with threadfin fishes, differential growth does not influence reaching the size of 121 

first sexual maturity. Indeed, specimens of Polydactylus quadrifilis and Pentanemus 122 

quinquarius those do not show differential growth, have different sizes of first sexual 123 

maturity between males and females. In contrast, specimens of Galeoides decadactylus 124 

that show differential growth between their two sexes, reach simultaneously the size of first 125 

sexual maturity [11]. Similarly, [12] report that males frequently dominate catches of 126 

juveniles because they are younger but live shorter lives. Thus, sizes of first sexual maturity 127 

(L50 = 15.5 cm) identical to our results were determined by [13] on the Nigerian coasts with 128 

males and females of Galeoides decadactylus. However, results different from ours were 129 

obtained by [14] (L50 = 18.5 cm) and [15] (L50 = 13.7 cm) with Galeoides decadactylus, 130 

respectively on the Congolese and Senegalese coasts. Similarly, [16] observed lower first 131 

maturity sizes (L50 = 12 cm) with Galeoides decadactylus at the Guinean littoral. In 132 

addition, [7]  obtained the fork size of L50 = 13 cm with the Galeoides decadactylus 133 



 

 

specimens of the Guinean coastal sea. The sizes of first maturity determined with threadfin 134 

fishes correspond to one year of age. That means these fish are able to contribute to 135 

restocking from one year of age. 136 

 The size of first sexual maturity would therefore be a function of the 137 

physicochemical conditions and the availability in primary productions of their living 138 

environments. [17] puts forward the idea that reproduction is closely related to the 139 

adaptability of breeders to certain factors in their environment, such as temperature, salinity 140 

and trophic resources. This would justify size dimorphism between males and females of 141 

Polydactylus quadrifilis and Pentanemus quinquarius. According to [18], the best growth 142 

rates are linked to the quality of the diet adopted by the fish and their ability to adapt to the 143 

temperature of the environment. [19] adds that temperature promotes metabolic activities 144 

and accelerates growth and aging of animals. 145 

 The sex ratio of Polydactylus quadrifilis specimens indicates a predominance of 146 

males during the warm season and becomes low during the cold season. However, the sex 147 

ratio remains balanced between males and females during the cold season. According to 148 

Galeoides decadactylus individuals, the sex ratio shows a predominance of males 149 

throughout the fishing season. Concerning the specimens of Pentanemus quinquarius, the 150 

sex ratio is in favor of females. The sex ratio is favorable for males of Polydactylus 151 

quadrifilis and Galeoides decadactylus. However, it is in favor of females with the 152 

specimens of Pentanemus quinquarius. According to [15] and [7], respectively at the 153 

Senegalese and Guinean seacoasts, there is a sex inversion of the young males of 154 

Galeoides decadactylus during their life cycle. It would be a gradual transformation of 155 

males into females until hermaphroditism is functional. This phenomenon would result in a 156 

favorable sex ratio for females. These results are contrary to ours because the sex ratio 157 

obtained with Galeoides decadactylus is rather favorable to the males. [7] argues that 158 

changes in sex ratio and size frequency probably have a significant influence on stock 159 

availability. The sex ratio in favor of the males results from the fact that the females of 160 

Polydactylus quadrifilis and Galeoides decadactylus, according to [20], would withdraw 161 



 

 

from the fishing grounds, to take refuge in marine vegetation 50 meters deep and berries to 162 

lay. These females would avoid the fishermen when those do not fish at shorelines and 163 

bays. 164 

 165 
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 200 

Figure 1. Relationship between proportions of mature males (P) and length (Lt) of 201 

threadfins Polydactylus quadrifilis (a), Galeoides decadactylus (b) and Pentanemus 202 

quinquarius (c). 203 

% 

Ma

tur

e 

ind

ivi

du

als  

55,5 

15,5 

14,5 

(a)  

(b)  

(c)  



 

 

% 

M

atu

re 

in

di

vi

du

als  

% 

M

at

ur

e 

in

di

vi

du

al

s  

%

 

M

at

u

re 

in

di

vi

d

u

al

s  

 204 

 205 

 206 

 207 

 208 

 209 

 210 

 211 

 212 

 213 

 214 

 215 

 216 

 217 

 218 

 219 

 220 

Figure 2. Relationship linking proportions of mature females (P) to total length (Lt) of 221 

threadfins Polydactylus quadrifilis (a), Galeoides decadactylus (b) and Pentanemus 222 

quinquarius (c). 223 
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Figure 3. Maturation Ogive  of threadfins Polydactylus quadrifilis (a) Galeoides 243 

decadactylus (b) and Pentanemus quinquarius (c). 244 
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Figure 4. Monthly variation of male (M) and female (F) proportions of thredfins 262 

Polydactylus quadrifilis (a), Galeoides decadactylus (b) and Pentanemus quinquarius (c). 263 
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TABLE. Size of first sexual maturity (L50) and equations of logistic function P of threadfins 265 

Polydactylus quadrifilis, Galeoides decadactylus and Pentanemus quinquarius. 266 

 267 

Species  Sex Effectives L50 (cm)    P Equations  

  
Male 

 
315 

 
55,5 

               1 
P= 
        1+e(-7,44+2,02Lt) 

 

Polydactylus quadrifilis   
Female 

 
219 

 
67,5 

            1 
P= 

        1+e(-1,18+0,67Lt) 

 

  
Male  

 
420 

 
15,5 

           1 

P= 

        1+e(-7,48+2,41Lt) 

 

Galeoides decadactylus   
Female 

 
228 

 
15,5 

             1 
P= 

         1+e(-7,93+2,49Lt) 

 

  
Male 

 
210 

 
14,5 

               1 

P= 

         1+e(-3,64+1,54Lt) 

 

Pentanemus quinquarius  
Female  

 
243 

 
15 

               1 

P= 

         1+e(-6,32+2,17Lt) 

 

 268 

 269 

4- CONCLUSION 270 

This study shows that specimens of Polydactylus quadrifilis and Pentanemus quinquarius 271 

have different sizes of first sexual maturity between males and females. However, the 272 

males and females of Galeoides decadactylus simultaneously reach the size of first sexual 273 

maturity. Specimens of Polydactylus quadrifilis show a predominance of males during the 274 

warm season, females during the cold season. Males of Galeoides decadactylus are 275 

predominant while females predominate in specimens of Pentanemus quinquarius. 276 

Individuals of Polydactylus quadrifilis, Galeoides decadactylus and Pentanemus 277 

quinquarius become mature at one year of age. 278 



 

 

 279 
 280 
6- COMPETING INTERESTS,  281 
 282 
The authors declare that there is no conflict of interest. 283 

 284 
 285 
REFERENCES 286 

1- FAO. Increasing the contribution of small-scale fisheries to poverty alleviation and food 287 

security. FAO 2006; Rome, 108p 288 

 2- FPA. Framework contract for the implementation of evaluation, impact assessment and 289 

monitoring, concerning fisheries partnership agreements concluded between the 290 

community and third countries, study of the fishing sector in Côte d'Ivoire Ivory and ex-ante 291 

analysis of the 2003-2004 protocol, final report May 2004; 150 p 292 

3- FAO. The State of World Fisheries and Aquaculture. FAO 2012; Rome, 241p 293 

4- LALEYE P, CHIKOU A, PHILIPPART JC, TEUGELS G, YANDEWALLE P. Study of the 294 

ichthyological diversity of the Oueme river basin in Benin, Cybium, 2004; 329-339. 295 

5- KRAIDY LAB, KONE N, BERTE S, KONAN GN, YAO SS, KOUAMELAN PE. Fishing 296 

and breeding parameters of Pellonula leonensis, in Taabo Lake (Bandama River, Ivory 297 

Coast): implications for sustainable exploitation of the stock, Int. J. Biol. Chem. Sci. 2014; 8 298 

(1): 75-88 299 

6- FEHRI-BEDOUI R, GHARBI H, EL ABED A. Reproduction period and sexual maturity of 300 

Liza aurata from the east and south coasts of Tunisia. Bulletin of the National Institute of 301 

Science and Technology of the Sea of Salanumbô, 2002; (29): 43-56. 302 

7- SIDIBE A. The coastal demersal fishery resources of guinea: exploitation, biology and 303 

dynamics of the main species of the sciaenid community. PhD thesis ENSA-rennes, 2003; 304 

320p. 305 



 

 

8- GHORBEL AO, BRADAI MN, BOUAIN A. Reproductive period and sexual maturity of 306 

symphodus (crenilabrus) tinca (labridae), sfax coasts (tunisia) bulletin of the National 307 

Institute of Science and Technology of the Sea of Salanumbô, 2002; (30): 76-89. 308 

9- CADIMA EL. Fisheries Resource Assessment Manual. FAO Fisheries Technical Paper. 309 

Rome, 2002; 291 p 310 

  311 

10- DADEBO E, AHLGREA G, AHLGREEN L. Aspect of reproductive biology of Labeo 312 

horie (Pisces; Cyprinidae) in Lake Chamo. African Journal of ecology, 2003 ; (41): 31-38. 313 

11- KONAN KS, DIABY M, AGNISSAN AJ-P, KONE A, N’DA K. Croissance et âge des 314 

poissons capitaines: Polydactylus quadrifilis (Cuvier, 1829), Galeoides decadactylus 315 

(Bloch, 1795) et Pentanemus quinquarius (Linné, 1758) de la pêcherie artisanale maritime 316 

de Grand-Lahou (Côte d’Ivoire). Int. J. Biol. Chem. Sci. 2012; 6(3): 1112-1127, ISSN 1991-317 

8631  318 

12- OZCAN G, BALIK S. Age and growth of Bassan barbel, Barbus pectoralis 319 

(Actinopterygii: Cypriniformes: Cyprinidae), under conditions of a dam reservoir. ACTA 320 

Ichthyologica et Piscatoria., 2009; (39): 27-32. 321 

13- LONGHURST AR. Bionomics of the Sciaenidae of tropical west Africa. J. Cons. Inter. 322 

Explor.Mer, 1964; (1): 93-114. 323 

14- SAMBA G. Contribution to the study of the biology and dynamics of a West African 324 

Polynemidae Galeoides decadactylus (Boch., 1795). Postgraduate thesis, University of 325 

Bordeaux I, France, 1974; 114p. 326 

15- LOPEZ J. Reproductive biology of Galeoides decadactylus in Senegal. Scientific 327 

Document Prov. Dakar-Thiaroye Oceanographic Research Center, 1979; (68): 191-204. 328 

 329 



 

 

16- DOMAIN F, BAH MO. Description of the continental shelf bottoms. In: Coastal Fishing 330 

in Guinea - Resources and Exploitation. Domain F., Chavance P., Diallo A. (Eds.), Editions 331 

IRD / CNSHB, Paris, 2000; 37-49. 332 

17- POULET N. Pikeperch (Sander lucioperca L.): Biology, behavior and population 333 

dynamics in the Camargue (Bouches du Rhône, France) Ph.D. thesis of the University of 334 

Toulouse III, 2004;. 335 

18- REICHERT MJM. Diet, consumption, and growth of juvenile flounder (Etropus 336 

crossotus); a test of the “maximum growth/optimum food hypothesis” in a subtropical 337 

nursery area. Journal of sea Research, 2003; (50): 97-116. 338 

19- DU BUIT MH. Alimentation du merlan Merlangius merlangus L. en mer Celtique. Revue 339 

Travux de l’ Institut des Pêches maritimes, 1987 ; (49): 5-12. 340 

20- MOTOMURA K, IWATSUKI Y. Threadfins of the World, FAO Species Catalogue for 341 

Fishery Purposes, 2002; (3),  65-71. 342 


