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Distribution and population structure of the fish Cyphocharax gilbert 
(Characiformes: Curimatidae) in the Lower Paraíba do Sul River, Brazil
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Abstract: The distribution and population structure of Cyphocharax gilbert in four areas of the lower Paraíba 
do Sul River and its major tributaries (22ºS, 43ºW) were analyzed between March 1989 and February 1990. The 
species was common throughout the area, preferring major rivers with high turbidity and sand-mud substrates 
and range of length and size of specimens found varied depending on the particular characteristics of the site. 
A predominance of females was found in only area. Nevertheless, in all areas the bimonthly analysis showed 
preponderance of one of the sexes in periods before or after spawning. Males prevailed in shorter length classes 
and females in longer ones. There was a prevalence of young in one area that probably was used as a growth 
and feeding zone. Rev. Biol. Trop. 55 (3-4): 1015-1023. Epub 2007 December, 28.

Keywords: Curimatidae, distribution, population structure, sex ratio, Paraíba do Sul River, juveniles.

The Paraíba do Sul River is the largest 
fluvial drainage basin in Rio de Janeiro state 
and is the most important of the East basin 
(Menezes 1972) with distribution through the 
states of São Paulo, Rio de Janeiro and Minas 
Gerais in a total area of 57 000 Km2 (21º00’ - 
24º00’S, 46º00’ - 41º20’W). The headwater of 
the Paraíba do Sul River is located at about an 
altitude of 1 800 m in São Paulo state and flows 
into the Atlantic Ocean to the south from Rio 
de Janeiro state and has a length of approxi-
mately 1 000 Km (Baptista 1941).

A major project (ENGEvIX-FURNAS/ 
FUJB/UFRJ 1991) was carried out to comple-
ment environmental studies and it was an excel-
lent opportunity to deepen our understanding of 
several local fish species.

The fishes were collected at different 
points along the lower area of the basin in 
Três Rios (RJ) (Fig. 1), an area characterized 
by a great diversity of habitats, with rapids, 
small waterfalls, lagoons, and marginal ponds. 

The vegetation consisted mostly of herbaceous 
growth and small trees, as it was frequently 

Fig. 1. Schematic map of the lower Paraíba do Sul River, 
indicating the four areas of occurrence of Cyphocharax 
gilbert and Ilha dos Pombos Hydroelectric Dam (HD).
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used for cattle grazing, and also had a few for-
est patches.

In area 1, there was prevalence of rapids 
with some marginal pools, dark water, great 
seasonal water level fluctuations and frequent 
sewage overflow along the area. Area 2, known 
as “the dead channel” of the Ilha dos Pombos 
Hydroeletric dam, had a great daily oscilla-
tion of water level due to the hydroeletric dam 
and contained a great amount of accumulated 
organic matter. In area 3, pools predominated 
(mainly ponds and channels), had dark water 
and small seasonal oscillation in the water 
level. In area 4, the water flowed at a moderate 
speed, was less turbid and had less accumula-
tion of organic matter than in other areas.

The family Curimatidae is characterized 
by a complete absence of teeth in adults and 
by a thick gizzard-like stomach. They are filter 
feeders of the muddy riverbeds (e.g. Gneri and 
Angelescu 1951) consuming only the micro-
scopic algae (Azevedo et al.1938). They con-
stitute a major food source in the food web of 
the Paraíba do Sul River for other fishes, such 
as Hoplias malabaricus and Salminus maxillo-
sus, as well as for other animales, such as birds 
and otters, as was commonly observed.

The presence of curimatids in lagoons and 
their shoaling habits were reported (Sazima and 
Caramaschi 1989) but there was no specific 
information on their distribution in habitats 
and possible differences in the population 
structure along the river. Parameters, such as 
length classes and sex ratio, are important tools 
to understand the population dynamics along a 
drainage basin.

The purpose of this paper is to analyze 
the distribution of Cyphocharax gilbert (Quoy 
and Gaimard 1824), its population structure 
dynamics, including variations in sex ratio, and 
to identify youth rearing areas.

MATERIALS AND METHODS

A total of 1 129 specimens of Cyphocharax 
gilbert were collected in the basin of the Paraíba 
do Sul River in Três Rios (RJ). Some samples 
were deposited at the Ichthyological Collection 
in the “Museu Nacional do Rio de Janeiro” 
(samples 12845 to 12879). Samples were col-
lected monthly from March 1989 to February 
1990. A total of 132 sites were monitored using 
nets with meshes of varying sizes (15 to 70 mm), 
manual drag nets (15 and 5 mm), and seines.

Habitat characteristics were registered and 
categorized in Table 1 and in Figure 2 each 
frequency of occurrence is graphically depicted. 
Class and corresponding length intervales were 
obtained from Sturges’ formulation (Silva and 
Souza 1987) and is listed in Table 2 and in 
Figure 3, the frequency of each size class of 
Cyphocharax gilbert is illustrated for each of the 
four areas studied. Figure 4 depicts for each area 
the frequency of occurrence by length class and 
by sex, verifying areas preferred by the young 
fish and those preferred by the adults.

The sample sites were grouped in four 
areas according to the geographic location: 
Area 1 (above the dam of the Ilha dos Pombos 
Hydroeletric), Area 2 (immediately under the 
dam of Ilha dos Pombos Hydroeletric), Area 

TABLE 1
Features from the habitats in the “Paraíba do Sul” river

Categories

Width (meters) < 2.0 2.0-10.0 10.0-50.0 50.0-100.0 >100.0

Depth (meters) < 0.5 0.5-1.0 1.0-2.0 2.0-5.0 > 5.0

Water transparency Crystalline Clear Turbid

Substrate type Sand Rocks Mud Sand/ Rocks Sand/ Mud
Rocks/            
Mud

Sand/       
Rocks/        
Mud
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Fig. 2. Percent distribution of the habitat characteristics in the 136 sampled locations (gray bar) and the percentage of 
Cyphocharax gilbert found in each category (black bar).
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3 (main channel of the Paraíba do Sul River, 
the Pomba River, the Dois Rios River, and the 
Cataia Lagoon), and Area 4 (the Muriaé River).

The individuals (N=890) were measured 
in centimeters and were dissected to identify 
their sex.The sex ratio of each length grouping 
and as a whole was calculated bimonthly and 
the statistical significance was corroborated by 
the c2 test.

RESULTS

Cyphocharax gilbert was reported for 22 
sites in a total of 136 sampled (Fig. 1). The 
species was preponderant in rivers at widths 
of greater than 100 m and at depths between 2 
and 5 m, and of the dark water and sand-muddy 
substrate type (Fig. 2).

Of the 1 129 individuals collected, 343 
(30.4%) were collected in area 1, 133 (11.8%) 
in area 2, 437 (38.7%) in area 3, and 216 
(19.1%) in area 4. C. gilbert was reported in all 
four areas during the period studied, account-
ing for 100% of the specimen collected in area 
1, 91.7% in area 2, 83.3% in area 3 and 91.7% 
in area 4.

C. gilbert presented standard-lengths vary-
ing between 2.06 and 20.5 cm, which were 
categorized into 11 length classes increasing in 

increments of 1.7 cm (Table 2). In area 1, the 
fishes varied from class 2 to class 11, and 67.0% 
of them belonged to classes 8 and 9. In areas 2, 
3 and 4, they varied from class 1 to 11. In area 
2, 58.0% of fishes belonged to classes 8 and 9. 
In area 3, not one length class frequency reached 
20.0%; a total of 72.3% of the samples were dis-
tributed among classes 5 to 9. In area 4, 51.3% 
of fishes belonged to classes 5 and 6 (Fig. 3).

Males and females presented the same 
length classes in area 1 (class 4 to class 11), 
with 50.3% of males from class 8, and 42.1% 
of females from class 9 (Fig. 4). In area 2, 
males presented length classes from 6 to 11, 
with 67.5% belonging to classes 8 and 9, while 
females varied from classes 4 to 11, and 69.3% 
were in classes 8 and 9 (Fig. 4). In area 3 (Fig. 
4), males varied from classes 3 to 10, whereas 
females varied from classes 5 to 11; both sexes 
were predominant in classes 7, 8 and 9 (74.3% 
of males, and 63.4% of females). In area 4 (Fig. 
4), males varied from class 4 to 10, with 54.7% 
in classes 5 and 6, whereas females representing 
classes 4 to 11, with classes 6 and 9 being most 
frequent (23.1% and 27.7%, respectively).

Taking into account the total number of 
individuals collected for the entire period stud-
ied, the sex ratio did not statistically deviate 
from 1:1; however, considering the sex ratio 
area by area, also for the entire period, dif-
ferences were found only in area 2 (c2=12.9, 
p<0.05), evaluating the period as a whole. In 
area 1, there was a higher percentage of males 

TABLE 2
Standard length classes of Cyphocharax gilbert

Classes Intervals of size

1 2.0 – 3.7

2 3.7 – 5.4

3 5.4 – 7.1

4 7.1 – 8.8

5 8.8 – 10.5

6 10.5 – 12.2

7 12.2 – 13.9

8 13.9 – 15.6

9 15.6 – 17.3

10 17.3 – 19.0

Fig. 3. Percent occurrence of standard length classes 
Cyphocharax gilbert in each sampled area. 
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Fig. 4. Percent occurrence of standard length classes for each sex of Cyphocharax gilbert in all sampled areas.
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up to and including class 8, with a statistical 
significance in classes 7 (c2=5.83, p<0.05) 
and 8 (c2=19.59, p<0.05). On the other hand, 
females were predominant in classes 9, 10 
and 11, and it was statistically different in 
classes 9 (c2=6.63, p<0.05) and 10 (c2=14.22, 
p<0.05). In area 2, males prevailed in classes 
6 and 7, even so the differences were not sig-
nificant; females were predominant in classes 
9 and 10 and significantly different in classes 
9 (c2=14.69, p<0.05) and 10 (c2=3.6, p<0.05). 
In area 3, males prevailed in classes 6, 7 and 
8, whereas females prevailed in classes 5 and 
10 , with a significant difference in classes 5 
(c2=11.64, p<0.05) and 10 (c2=12.46, p<0.05). 
In area 4, only class 9 show a significant differ-
ence (c2=8.91, p<0.05), favoring females. 

Analyzed by period (Fig. 5), males pre-
vailed in July/August (c2=8.32, p<0.05) and in 
September/October (c2=5.26, p<0.05) in area 1. 
In area 2, September/October presented signifi-
cant prevalence of females (c2=4.48, p<0.05). 
In areas 3 and 4, January/February presented 
significant difference (c2=12.18 and c2=3.86, 
p<0.05), with a greater frequency of females.

DISCUSSION

Cyphocharax gilbert varied in percent 
occurrence in the sampled areas of the “Paraíba 
do Sul” River. The species was most frequent 
in area 3, followed by area 1, area 4 and, area 
2. It is important to note that each of the areas 
possess its own unique set of characteristics. 

The biggest captured fish was a female 
(20.5 cm) found in area 3. It seems that this is a 
very close value to the maximum size reached 
by the species in this area at this time because 
in the past, nets with larger mesh sizes were 
efficient in the capture of the biggest species 
in the area.

In general, curimatid females reach greater 
lengths (e.g. Azevedo et al. 1938, Nomura 
and Taveira 1979, Nomura and Hayashi 1980, 
Taphorn and Lilyestro, 1983, Hartz and Barbieri 
1994) and this was confirmed of the C. gilbert 
in the Paraíba do Sul River.

When considering the total number of 
individuals in all the sampled areas as a whole, 
the sex ratio of C. gilbert was not significantly 
different, but differences were found in area 
2, which had a higher percentage of females 
than males. This can be explained by Nikolsky 
(1963), who reported that food availability was 
the main factor in determining sex. When there 
are limited food conditions, there is a preva-
lence of males in the population and, when 
food is plentiful, the population of females is 
greater. Our findings support this explanation: 
in area 2, which is characterized by a great 
amount of organic matter, and thus, abundant 
food for the species, existed the conditions for 
a greater female population.

In addition to finding differences in the sex 
ratio in all areas studied along the “Paraíba do 
Sul” River, a further difference was found in 
the distribution of the size classes by the sex 
of the individual. There was a tendency to find 
more males of a smaller size and more females 
of a larger size. According to Santos (1982), 
females of greater lengths are part of a strategy 
of a species which spawns eggs without any 
parental care in order to face adverse condi-
tions. Narahara et al. (1985) reported that there 
was a higher females mortality in the young 
phases but that females had greater longevity 
than males. We believe that the sexual dimor-
phism of C. gilbert of the Paraíba do Sul River is 
associated with the reproductive strategy of this 
species, which spawns many ova and does not 
exhibit any care to its offspring. This displace-
ment exhibited between the sexes could explain 
the higher population of one of the sexes at cer-
tain times of the year and a higher population 
of the other at other times of the year. However, 
during times of high reproductive activity, the 
sex ratio is proportional. In fact, Krebs and 
Davis (1987) affirmed that it was quite com-
mon to find a large displacement of one of the 
sexes in birds and mammals.

Most studies on C. gilbert have analyzed 
population structure at just one site and not var-
ious; therefore, differences in sex ratio and size 
were not observed. However, Basile-Martins et 
al. (1986) verified that Pimelodus maculatus 
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Fig. 5. Sex ratio of Cyphocharax gilbert during the sampled period in each area.
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exhibited differences in population structure 
in relation to sex ratio and behavior, as well as 
in size and age in different areas of the Jaguari 
and the Piracicaba Rivers (SP).

Different behaviors were observed in C. 
gilbert in different areas in relation to the 
population structure. In this study, despite the 
differences among the areas studied, we didn’t 
consider them to constitute different popula-
tions. Although barriers existed isolating some 
of the areas, such as the Ilha dos Pombos 
Hydroeletric dam (between areas 1 and 2), 
and the distance which separates area 4 from 
the others, there existed the possibility, even if 
sporadic, of individuals from area 4 to arrive 
to the “Paraíba do Sul” River, and individuals 
from area 1 to enter area 2 (but not vice versa). 
However, considering that curimatids are fishes 
that live in shoals (Goulding 1980), it seems 
more parsimonious to suppose that shoals are 
used in displacements for feeding and reproduc-
tive aims. In that sense, the population structure 
of C. gilbert from the Paraíba do Sul River pre-
sented differences in the size structure in area 3 
in relation to the others, mainly due to its high 
population of young, concentrated mostly in a 
marginal pond located in the lower most area of 
the whole extension studied. Considering that 
Menezes (1994) demonstrated that this was an 
area of reproductive intensity much lower than 
the others, we believe that this area is used for 
feeding, which is supported by the largest value 
of the condition factor registered by Menezes 
(op. cit.) in this area. We conclude, therefore, 
that Cyphocharax gilbert maintains a spatial 
continuity in extensive areas, which it uses for 
a different biological purposes, as seen in the 
areas studied of the Paraíba do Sul River.
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RESUMEN

Se analizó aspectos de la distribución y estructura 
poblacional de Cyphocharax gilbert en cuatro diferentes 
áreas del cause bajo del Rio Paraíba do Sul y sus principa-
les afluentes (22ºS, 43ºW), entre marzo de 1989 y febrero 
de 1990. La especie fue común en toda su extención, 
ocupando preferentemente los ríos grandes con aguas tur-
bias y substrato de arena-lodo. Los ámbitos de longitud y 
frecuencia de tamaños variaron con el lugar. Solo en una de 
las áreas hubo mayor proporción de hembras. Sin embargo, 
el análisis bimensual mostró una preponderancia de uno de 
los sexos en períodos antes y después del período repro-
dutivo en todas las áreas. Los machos prevalecen en los 
tamaños inferiores y las hembras en los superiores. Huvo 
una prevalencia de jóvenes en un área usada probablemente 
como una región para alimentación y crecimiento. 

Palabras clave: Curimatidae, distribución, estructura de pobla-
ción, proporción de sexos, río “Paraíba do Sul”, jóvenes. 
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