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ABSTRACT
	
	 The aim of the present study was to determine size and age at first maturity of the crucifix sea catfish, Sciades proops, 
on the western coast of the state of Maranhão (Brazil) between the cities of São Luís (2° 32’S-44° 18’W) and Turiaçu (1°20’S-
45°20’W) from November, 2005 to August, 2006. One hundred sixty-one specimens were caught with gillnets operating at the 
surface, middle of the water column and bottom over a complete tide cycle. Mean size at first maturity for males and females was 
estimated as 35.2 cm and 36.6 cm, corresponding to 1.7 and 1.8 years, respectively. All males and females are able to reproduce 
at 41.7 cm and 44.7 cm, respectively. The results indicate larger variations in reproductive size for the species investigated when 
compared to data available in the literature.
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RESUMO
	
	 O tamanho e idade de primeira maturação do uritinga, Sciades  proops, capturado no litoral Ocidental do Maranhão 
foi determinado através da distribuição de freqüência relativa dos indivíduos adultos em classes de comprimento total. O tamanho 
de primeira maturação (L50) foi considerado como aquele no qual 50% dos indivíduos da população estão aptos a iniciarem o 
ciclo reprodutivo, enquanto que a idade foi obtida a partir do L50 e dos parâmetros de crescimento conhecidos para a espécie. O 
comprimento total médio nos quais todos os indivíduos estão em condições de participar do processo reprodutivo, correspondente 
à freqüência de 100%, foi estimado gráfica e analiticamente. O tamanho de primeira maturação gonadal foi estimado em 36,6 cm 
para fêmeas e 35,2 cm para machos, o que corresponde a 1,2 ano para fêmeas e 1,5 ano para machos. A partir de 44,7 cm e 41,7 
cm de comprimento, para fêmeas e machos respectivamente, 100% dos indivíduos estão aptos a se reproduzir.

Palavras-chaves: uritinga, Sciades proops, maturação gonadal, tamanho, idade.
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INTRODUCTION
       
Size at fi rst sexual maturity is a biological 

variable that allows establishing when an individual 
reaches adulthood in mean terms. The determination 
of this parameter assists in the sustainable 
management of fi shery resources and the defi nition 
of regulatory policies regarding species by offering 
knowledge on the length and age limits between 
juvenile and adult stocks (Fonteles-Filho, 1989; 
Castro, 1999).

The species Sciades proops (Valenciennes, 
1840), commonly known as the crucifi x sea catfi sh, 
is a resource of considerable importance to fi shery 
activities, especially artisanal fi sheries. A large 
number of studies report the importance of catfi sh 
as fi shery resources throughout Brazil in terms of 
economic value and as subsistence to 
the human population (Mishima & 
Tanji, 1982; Araújo, 1984; Reis, 1986; 
Barbieri et al., 1992).

Ariidae catfi sh in Brazil have 
been widely studied in investigations 
addressing aspects such as feeding 
(Araújo, 1984; Reis, 1986; Melo & 
Teixeira, 1992; Pedra et al., 2006; 
Giarrizzo & Saint Paul, 2007), 
distribution (Craig, 1980; Mishima & 
Tanji, 1981; Araujo 1988; Azevedo et al., 
1999), age, growth (Oliveira & Novelli, 
2005) and reproduction (Barbieri 
et al., 1992; Chaves, 1994; Gomes & 
Araújo, 2004; Fávaro et al., 2005; Silva 
et al., 2007). S. proops, however, has 
been studied very little, despite its 
recognized commercial importance. 
The few studies published on this 
species were carried out in French 
Guyana and were studies on growth 
(Lecomte et al., 1986, 1989; Rojas-
Beltran, 1989; Meunier et al., 1994). 
In Brazil, there have been only two 
studies on this species – one addressing 
feeding habits off Itamaracá Island in the state of 
Pernambuco (Guedes & Vasconcelos Filho, 1980) 
and another carried out on the western coast of the 
state of Maranhão addressing reproductive biology 
(Silva et al., 2007).  

The importance of this resource is easily 
proven by the daily catch volume. However, there 
are virtually no scientifi c records on the species, 
especially with regard to its biological characteristics, 
growth and size at fi rst sexual maturity, which are 

essential aspects to the management of species 
subject to fi shery exploitation. Thus, there is a need 
to estimate size and age at fi rst maturity of the 
crucifi x sea catfi sh. The results of the present study 
could be used in stock assessment models and as 
reference for the management of fi sheries targeting 
this species.

MATERIAL AND METHODS

Study area
The study area comprises the coastal and 

estuarine zones of the western coast of the state of 
Maranhão (Brazil), located between latitudes 1°20’S 
and 2°32’S and longitudes 44°18’W and 45°20’W, 
covering a region spanning from São Marcos Bay to 
Turiaçu Bay (Figure 1).

Species characteristics
The crucifi x sea catfi sh, S. proops, has a broad 

geographic distribution, occurring from the Guyanas 
to the Atlantic coast of South America, with records of 
occurrence as far as the Parnaíba Delta in Piauí State 
(Fischer, 1978). The species has considerable commercial 
value in the northern and northeastern regions of 
Brazil, where it is generally found over sandy/muddy 
bottoms in shallow coastal waters and is also abundant 
in estuaries and stagnant brackish water.

Figure 1 - Sampling area, comprising coastal and estuarine zones of the western 
coast of Maranhão State.
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The species has the following description: 
somewhat flat head; broadly curved snout; mouth 
located in the lower portion; three pairs of whiskers 
(1 pair in the maxillary region and 2 pairs on the 
head), the maxillary whiskers are near the mouth 
and extend toward the pectoral fins; the upper part 
of the head is hard and quite wrinkled, extending 
to approximately the eye region; villiform teeth in 
a broad, U-shaped palate; the total number of gill 
rakers in the first arch is 15 to 18; dorsal and pectoral 
fins with strong, erect spines; well-developed 
adipose fin; pectoral fins normally with 11 soft rays 
(Fischer, op cit).

Data collection
Sampling took place from November 2005 

to August 2006, in six fishery áreas in the western 
coast of the state of Maranhão: Apeuzinho, Atim, 
Urumaru, Muricitil, Pericaua and Porto Rico (Figure 
1). Fishes were collected using drifting gillnets 
operating at the surface, middle of the water column 
and bottom over two tide cycles. This fishing gear 
is made from monofilament nylon, 1.0 to 1.2 mm 
in diameter and mesh size between 95 mm and 100 
mm. Fishing with this type of gear is carried out in 
deeper, wider bays and on the ocean at distances of 
five to 10 miles from shore.

Specimens were placed in plastic bags and 
conserved on ice until arriving at the laboratory. 
Voucher material was deposited in the Ichthyology 
Collection of the Federal University of Maranhão. 
The following attributes were determined for 
each specimen: total length (cm), total weight 
(g), sex, gonad weight (g) and maturity stage. 
In the determination of maturity stage, the 
following macroscopic aspects of the gonads 
were considered: size, coloration, transparency, 
surface vascularization, flaccidity, size in relation 
to abdominal cavity and, in the case of ovaries, the 
visualization of oocytes (Vazzoler, 1996).

In the estimation of minimum size at first 
maturity, the specimens were grouped into juvenile 
and adult categories according to gender. Juveniles 
were considered individuals with immature gonads. 
Relative frequencies per 3-cm length classes were 
plotted on graphs, thereby constructing a dispersion 
diagram of total length and percentage of adult 
males and females. This relationship exhibited a 
logistic form, with an inflection point corresponding 
to half of the frequencies and an asymptotic point 
corresponding to the total of frequencies, the 
adjustment of which was performed with the 
following equation:                  , in which:

fr = relative frequency of adult individuals
e = basis of natural logarithms
a = condition factor related to the degree of weight 

gain of the individuals
b = constant related to the growth type of the 

individuals. 

The logarithmic transformation of the 
empirical data was then performed,  demonstrating 
a linear correlation between the variables involved 
based on the following expression:

ln [ - ln (1 – fr) ] = ln a + b ln Lt

where,  fr = relative frequency of adult individuals; a 
= intersect; b = slope; Lt = total length.

Mean size at first maturity was considered that 
at which the median of the accumulated frequency  
(fr = 0.5) provides an estimate of the length (Lt) at 
which the individuals reach maturity. Mean age at 
first maturity (t50) was determined with the data on 
size at first maturity and the growth curve established 
by Azevedo (2007).

RESULTS

Total length of the specimens captured for the 
present study ranged from 30.1 to 56.7 cm for males 
and 29 to 67.1 cm for females. Mean length was 41.6 
cm and 46.1 cm for males and females, respectively. 
Results from the analysis of size at first maturity 
based on the relative frequency distribution of adult 
males and females per length class are displayed 
in Table 1 and Figure 2-3. The graphically plotted 
values produced sigmoid curves, described by the 
following equations:

females:  

males:  

which were confirmed by the linearity of the 
logarithmic shape of these variables, generating the 
equations:

females: ln [- ln (1 – fr)]  = -15.668 + 4.18 Lt   (R2 = 0.90) 
males    : ln [- ln (1 – fr)]  =   - 8.20 + 2.19 Lt   (R2 = 0.95)

The growth parameters for the species were 
obtained from Azevedo (2007), using the mean 
length of the formation of age bands on sagittal 
otoliths, which led to the following estimates:fr = l–e al b

                   
t

fr = l – e1,57.10-7 Lt,4,18

fr = l – e3.10-4 Lt,2,19
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Males: L∞ = 59.68 cm, K = 0.28. yr-1, t0 = -1.52 year.
Females: L∞ = 70.63 cm, K = 0.26.yr-1, t0 = -1.01 year.

Size at fi rst maturity (length at which 50% of 
the specimens had maturing gonads) was estimated 

as 36.6 and 35.2 for females and males, respectively. 
L100 (length at which all individuals are ready 
to participate in the reproductive process) was 
estimated as 44.7 and 41.7 cm for females and males, 
respectively. The mean age at which the individuals 
reached fi rst maturity was 1.7 years for females and 
1.8 year for males.

DISCUSSION

Sexual maturity occurs throughout growth 
in size and the advance in age. It depends upon 
demographic conditions and is determined by 
both genetic as well as environmental aspects 
(Stearns & Crandall 1984). The beginning of sexual 
maturity represents a critical transition in the life of 
an individual. Prior to this phase, the allocation of 
time and energy is related to growth and survival. 
After the occurrence of this event, there is a potential 
confl ict between the allocation of time and resources 
for reproduction and/or survival (Wootton, 1984). 
Sato & Godinho (1999) propose that size at fi rst 
maturity is indicated by that of the smallest specimen 
caught in advanced stages of gonad maturity.

Data on size at fi rst maturity of S. proops 
caught on the western coast of the state of Maranhão 

Length 
(cm)

Females Males
Immature Mature

Total
Immature Mature

Total
n (F) % n (F) % n (M) % N (M) %

     29 - 32 2 100.0 - -   2 2 100.0 - -  2
     32 - 35 3 100.0 - -  3 2  40.0  3 60.0  5
     35 - 38 2 50.0 2  50.0  4 2  22.2  7 77.8  9
     38 - 41 2 15.4 11  84.6 13 2  14.3 12 85.7 14
     41 - 44 1   5.9 16  94.1 17 - - 11 100.0 11
     44 - 47 1   4.3 22  95.7 23 - - 13 100.0 13
     47 - 50 1  11.1  8  96.8  9 - -  6 100.0  6
     50 - 53 - -  8 100.0  8 - -  1 100.0  1
     53 - 56 - - 12 100.0 12 - -  1 100.0  1
     56 - 59 - -  2 100.0  2 - -  1 100.0  1
     59 - 62 - -  2 100.0  2 - - - -
     62 - 65 - -  1 100.0  1 - - - -
     65 - 68 - -  2 100.0  2 - - - -

Total 12 - 86 - 98 8 - 55 - 63

Table I - Absolute (n) and relative (%) length frequency distribution 
of juvenile and adult specimens of Sciades proops.

Figure 2 - Relative frequency of adults females by total length 
class (A) and logarithmic transformation (B) (L50 = fi rst sexual 
maturation size).

Figure 3 – Relative frequency of adults males by total length 
class (A) and logarithmic transformation (B) (L50 = fi rst sexual 
maturation size).     
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(Brazil) indicate that males reproduce beginning at a 
mean length of 35.2 cm and females reach maturity 
beginning at a mean length of 36.6 cm. The mean 
length at which 100% of the individuals are ready to 
participate in the reproductive process was estimated 
at 41.7 and 44.7 for males and females, respectively. 
For the same species, Lecomte et al. (1989) found 51 
cm to be the size at first maturity considering both 
genders in estuaries in French Guyana.

Vazzoler (1996) states that size at first maturity 
is a rather unstable reproductive tactic; it is closely 
related to growth and has intraspecific spatial and 
temporal variations related to both the biotic and 
abiotic environmental conditions prevalent in the 
region occupied or the period in which the population 
is submitted to such conditions. According to 
Vazzoler (1991), a number of tropical species reach 
maturity at 40 to 50% of asymptotic length (L∞). 
However, first maturity for S. proops corresponded 
to 58.9% and 51.8% of asymptotic length for males 
and females, respectively, in the present study.

According to Nikolsky (1963), variations in 
food supply may also alter growth rate and first 
maturity, with increased growth and early sexual 
maturity when feeding conditions are advantageous. 
According to Pannela (1974), after reaching first 
maturity, tropical fish exhibit a reduction in growth 
rate, as a large portion of energy is channeled to 
the metabolic processes of reproduction, which is 
extended for a more or less long period of time. In 
the case of S. proops, this would explain the fact that 
females reach first maturity at a larger size than males, 
as they have a slower growth rate, which retards 
energy expenditure on reproduction activity.

The proposals that emerge in different 
studies on the subject suggest that the reflection 
of environmental changes in size and age of first 
maturity depends upon the effects over growth and 
mortality rates. Environmental changes that increase 
the growth rate generally lead to a drop in age at first 
maturity (Castro, 1999).

The results of the present study reveal a greater 
variation in the size of individuals as they initiate their 
participation in the reproductive cycle when compared 
to the findings described by Lecome et al. (1989). These 
differences may be associated to adaptation processes 
stemming from physiochemical and climatic variables, 
such as salinity, temperature and precipitation, as well 
as a response to the increase in fishing effort to which 
this species has been submitted.
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