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Abstract: Migratory fishes have been seriously impacted by the building of reservoirs and because of the nega-
tive effects of these projects such as the interruption of migratory routes, reduction or elimination of spawning/
feeding areas, and initial development can influence the population structure the migratory fishes, resulting in
reduction in abundance. Leporinus piau is migratory fish widely distributed in the watersheds of the Brazilian
semiarid and it is of importance for artisanal and sport fishing. The goal of the study was to evaluate the
population structure and reproductive dynamics of the migratory species Leporinus piau in the Pau dos Ferros
Reservoir, which is located in the semiarid region of Brazil. The CPUE, length structure, length-weight relation-
ship, length at first maturity, sex ratio, gonad development and IGS were analyzed. Collections were performed
quarterly between February 2011 and November 2012 using gillnets. The captured fish were counted; the stan-
dard length (cm) and total weight (g) were measured, and dissected to determine the sex and gonad maturity
stage. The rainfall and reservoir water levels were recorded, and their correlations with the reproductive period
and CPUE were analyzed. A total 549 individuals were captured. The average CPUE varied between 0.0259
individuals/m**h (May/2011) and 0.0008 individuals/m?*h (August/2012), and significant differences were
observed; however, significant correlations were not observed between rainfall and reservoir levels. The stan-
dard length varied between 5.9 cm and 20.7 cm, and the weight varied between 4.16 g and 271.5 g. A histogram
analysis revealed that the 5-10 cm standard length class was the most abundant for juveniles and that the 10-15
cm class was the most abundant for adult females and males. The weight-length relationship was best fit by the
equation log, Wt = -1.57711 + 3.00707 Log,, Ls, and the species presented isometric growth. The estimated
length at first maturity was 12.76 cm. A total of 148 males and 82 females were collected (1.81:1, M:F), and
these values were significantly different. The highest GSI was observed in February 2011 for both females
(10.69) and males (5.72), and the GSI was significantly and positively correlated with rainfall. We concluded
that the L. piau population is established in the reservoir and found that its reproduction period occurred dur-
ing the rainy season between February and May. Rev. Biol. Trop. 64 (4): 1369-1381. Epub 2016 December 01.
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Semiarid regions in Brazil exhibit river
seasonality and a small hydrological network
relative to other regions of Brazil; for this
condition, a water resources policy was estab-
lished for Brazilian semiarid areas, based on
water accumulation during the rainy periods,
and through the construction of reservoirs for
water supply, irrigation and agriculture (Vieira,

Santos, & Curi, 2010). Such policies resulted
in benefits to human populations but had nega-
tive impacts on aquatic environments related to
changes in water quality, loss of biodiversity,
and changes in spatial connectivity between
water bodies (Petry, Bayley, & Markle, 2003).

With river dams construction, areas
that had been subjected to seasonal flooding
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disappeared or decreased and may be flooded
in different seasons. Such effects had caused
the river to become a discontinuous environ-
ment and change the physical-chemical com-
position of the water, structure and functioning
of the system, and resulting in a loss of spatial
and temporal heterogeneity of the water course
(Ward & Stanford, 1983), and negatively affect-
ing the reproductive processes of fish (Agostin-
ho, Gomes, Suzuki, & Julio, 2003). Because
of its large home ranges, migratory fishes are
particularly affected by reservoir construction
(Agostinho, Gomes, & Pelicice, 2007). The
interruption of migration routes, elimination or
decrease of spawning and nursery and feeding
areas, and effects of genetic isolation in popu-
lations, are examples of the negative effects of
damming on migratory fish (Agostinho, et al.,
2007). However, certain migratory species can
maintain viable populations in reservoirs that
possess flooding plains and tributaries, without
dams upstream from the reservoir (Gubiani,
Gomes, Agostinho, & Okada, 2007).

Specific knowledge on the reproduction
and population dynamics is, therefore, neces-
sary to understand and preserve natural fish
stocks by means of sustainable utilization.
Furthermore, studying these aspects provide
important information on possible environmen-
tal disturbances, given that fishes ultimately
show specific responses to these variations
(Montenegro, Torelli, Crispim, & Medeiros,
2011). The genus Leporinus Spix, 1829 consists
of approximately 80 species (Britski, Silimon,
& Lopes, 2007) that present a migratory habit,
reproduce during the rainy season, exhibit
single-batch synchronous spawning (Tavares &
Godinho, 1994), have a seasonal reproductive
strategy (Winemiller, 1998), and demonstrate
an omnivorous feeding habit (Gomes & Verani,
2003). Leporinus piau Fowler, 1941 is a spe-
cies with wide distribution in the hydrographic
basins of the Brazilian semiarid area (Nasci-
mento et al., 2012), and it has ecological impor-
tance as a forager fish (Alvim & Peret, 2004).
This species is also important for artisanal, sub-
sistence and sport fishing, and also has great
potential for aquaculture (Filho, Nascimento,

Aratjo, Barros, & Chellappa, 2012; Novaes,
Freire, Amorim, & Costa, 2015).

The goal of the present study was to
analyze the population structure and repro-
ductive dynamics of L. piau by quantifying
the abundance, length structure, length-weight
relationship, sex ratio, length at first matu-
rity, gonad development stage, gonadosomatic
index (GSI), and reproductive stages. Studies
of fish species using this approach are impor-
tant to obtain information that can be used in
the development of fishery management poli-
cies and species conservation programs. Within
this context, the present study was based on the
hypothesis that the reproductive period of L.
piau coincides with the rainy season between
February and May, which represents a seasonal
reproductive strategy. If this hypothesis is con-
firmed, the Normative Instruction 209/2008
of the Instituto Brasileiro de Meio Ambiente
e Recursos Naturais Renovaveis (Brazilian
Institute of Environment and Renewable Natu-
ral Resources, 2008), which prohibits fishing,
transport, commercialization, industrialization
and storage of Leporinus species between
December 1 and February 28 in rivers and
reservoirs of the Brazilian Northeastern area,
may be ineffective in its goal of protect-
ing the species during its reproductive and
recruiting season.

MATERIAL AND METHODS

Study site and sampling: The Apodi/
Mossor6 River is located in Northeast Brazil
and has a length of 210 km from its source
to its mouth at the Atlantic Ocean, and it has
an annual flow of approximately 360 million
m>/year (Almeida, Cuellar, Costa, & Amorim,
2006). This Brazilian region has a semiarid
climate and is characterized by high tempera-
tures (annual average of 32.2°C) and a short
rainy season between February and May, which
presents average annual rainfall amounts of
400-800 mm (Barbosa et al., 2012). The Pau
dos Ferros Reservoir is located in the middle
stretch of the river (06°08°46” S - 38°11°27”
W), and it was constructed in 1968 for water
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supply and irrigation, and has an area of 11.65
km? and approximate capacity of 54 million m?
water. This reservoir is currently classified as
eutrophic (Moura & Henry-Silva, 2015).
Samplings were performed quarterly
between February 2011 and November 2012
at four points of the reservoir, distributed
throughout a longitudinal gradient from dam to
the mouth of the rivers in the reservoir (Fig. 1)
using gillnets (12 to 70 mm mesh between adja-
cent knots) that were set at 17:00 and removed
at 5:00 am the following day. The length of
the nets was 15 m, the height was between
1.8 m and 2.0 m, and total area was 301.8 m?.
The captured specimens were transported to
the laboratory, sorted, identified, separated,
and counted. Identifications were confirmed
by taxonomists from the Federal University
of Paraiba (Universidade Federal da Paraiba-
UFPB), and the samples were deposited at the
ichthyology collection of the UFPB (catalog
UFPB 8968 and 8938). The individual bio-
metric parameters standard length (cm), total
weight (g), sex (only the adult individuals for
which sex could be confirmed were classified),
gonad weight, and macroscopic gonad maturity
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stage were determined in the laboratory. The
gonad maturity stages were classified into
three categories adapted of Brown-Peterson,
Wyanski, Saborido-Rey, Macewicz and Low-
erre-Barbieri (2011): immature, reproductive
(developing, spawning capable and regressing)
and non-reproductive (regenerating).
Abundance was estimated by calculating
the catch per unit effort (CPUE): CPUE= N/
(m? x h), where N= number of individuals
captured; m>= net area (301.8 m? per site);
and h= exposure time (12 h). The standard
length classes were determined using a fre-
quency histogram with a 5 cm class interval.
The length-weight relationship was calculated
using log-transformed data and the follow-
ing equation (Froese, Tsikliras, & Stergiou,
2011): logWt= a + b logLp, where Wt= total
weight; Ls= standard length; and ‘a’ and ‘b’
were constants. The sex ratio was calculated
using the absolute frequency by counting the
total number of females and males. To deter-
mine the length at first maturity (L), the fish
were considered “juveniles” (immature stage)
or “adults” (developing, spawning capable,
regressing and regenerating) and a logistic
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Fig. 1. Location with the sampling points indicated by the numbers 1 through 4, of the Pau dos Ferros Reservoir, Apodi/

Mossord River, Brazil.
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regression equation was fit using the general
linear model (GLM), using the standard length
as an independent variable. P, . = exp @t+b+
D# 1 + exp @2+ D] — |, where P turity~ the
estimated proportion of mature individuals in
relation to the total length (L). The coefficients
were estimated using the iteratively reweighted
least squares method (Hiissy, Coad, Farrell,
Clausen, & Clarke, 2012).

The reproductive period was identified
based on the temporal distribution of the fre-
quency of reproductive and non-reproductive
individuals and the Gonadossomatic index
(GSI) monthly average. The GSI was calcu-
lated using the following equation: GSI= (Wg
/Wt)*100, where Wg= gonad weight; and Wt
= total weight of fish. Rainfall data for the
Pau dos Ferros Municipality were obtained
from the website of the Empresa de Pesquisa
Agropecuaria do Rio Grande do Norte (Agri-
cultural Research Company of Rio Grande do
Norte, 2015), and the reservoir level data were
obtained from the website of the Secretaria

250.0

Estadual de Meio Ambiente e Recursos Hidri-
cos (State Secretary of Environment and Water
Resources, 2015; Fig. 2).

Temporal variations of the continuous
variables (CPUE and GSI) were analyzed
using the non-parametric Kruskal-Wallis (H)
test because the variables did not meet the nor-
mality assumption even after transformation.
Differences in the standard length structure
between males and females were tested using
the Kolmogorov-Smirnov test. Student’s t-test
was used to determine whether the b value
in the length-weight relationship was equal
3 (isometric growth) (Froese et al., 2011). A
chi-squared test (x?) was used to test whether
the ratio between males and females was 1:1,
and determine whether there were significant
differences in the capture of reproductive and
non-reproductive individuals over time. Spear-
man’s rank correlation coefficient was used to
verify a possible correlation between the GSI
and rainfall, CPUE and rainfall, and CPUE
and reservoir level. All of the analyses were
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Fig. 2. Monthly rainfall averages for the Pau dos Ferros Municipality and reservoir levels during the study period in the

Apodi/Mossoré River, Brazil.
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performed using the software platform R 3.0.2
(R Development Core Team, 2012), with sig-
nificance measured at p<0.05.

RESULTS

A total of 549 individuals were captured,
and the highest abundance was observed in
May 2011, with an average CPUE= 0.025955
(SD= 0.010328) (ind.)/m?**h, and the low-
est abundance was observed in August 2012,
with a CPUE= 0.000759 (SD= 0.000472) ind./
m?*h. The average CPUE varied significantly
between the different months (H= 20.71; p <
0.01) (Fig. 3); however, it was not correlated
with rainfall (rs= 0.15 and P= 0.70) or the res-
ervoir level (rs= 0.23 and P= 0.58).

The standard length of the captured indi-
viduals varied between 5.9 cm and 20.7 cm,
and the total weight varied between 4.16 g and
271.5 g. According to the histogram analysis,
the 5-10 cm standard length class presented
the highest abundance of juveniles and the
10-15 cm class the highest abundance of adults
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(both male and female). Statistical differences
were not observed in the standard length struc-
ture between males and females (D= 0.1732;
P=0.0503) (Fig. 4).

The length-weight relationship was fit by
the equation log,Wt= -1.57711 + 3.00707
Log,, Ls (= 0.9544), and the b value was
statistically equal to 3 (t= 0.2510; P= 0.801),
indicating that the species growth was
isometric (Fig. 5).

Among the total individuals captured, 319
were juveniles and 230 were adults, of which
148 were males and 82 were females. The sex
ratio was 1.8:1 (M:F), and it was significantly
different from the expected ratio of 1:1 (y*=
9.0; P <0.05). The length at first maturity (L)
was estimated at 12.76 cm.

Mature individuals were captured every
month except in August 2011 and August
2012. The highest frequencies of reproductive
individuals were observed in February (2011:
96.85 %, n= 31; 2012: 79.24 %, n= 84) and
May (2011: 87.50 %, n=7; 2012: 63.64 %, n=
9). Non-reproductive individuals predominated
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Fig. 3. Monthly average (symbol) and standard error (bar) of the catch per unit effort (CPUE) of Leporinus piau captured
at the Pau dos Ferros Reservoir, Apodi/Mossord River. Different letters indicate statistically significant differences between

the average values.
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Fig. 5. Length-weight relationship of Leporinus piau captured at the Pau dos Ferros Reservoir, Apodi/Mossor6 River, Brazil.
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in August (2011: 100 %, n=5; 2012: 100 %, n=
9) and November (2011: 73.30 %, n=32; 2012:
61.53 %, n= 8). Significant differences between
the stages reproductive and non-reproductive
individuals were observed for all months ()2
> 3.84; p < 0.05) except May and November
2012 (Fig. 6).

For females, the highest average GSI was
observed in February (2011: 15.65, SE= 2.90;
2012: 10.48, SE= 3.30) and May (2011: 7.68,
SE= 0.26; 2012: 2.69, SE= 1.01), and the
lowest average GSI was observed in August
(2011: 0.39, SE= 0.06; 2012: 0.70, SE= 0.43)
and November (2011: 0.84, SE= 0.38; 2012:
2.13, SE= 1.70). For males, the highest average
GSI values were observed in February (2011:
5.72, SE= 0.88; 2012: 4.41, SE= 1.49), and the
lowest average GSI values were observed in
August (2011: 0.54, SE=0.11; 2012: 0.23, SE=
0.12) and November (2011: 1.64, SE= 0.56;
2012: 1.95, SE= 2.15). Statistically significant
differences between the monthly GSI averages
were observed for males (H= 40.86; P < 0.01)
and females (H= 62.66; P < 0.01) (Fig. 7).
The monthly GSI average variation for both
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males and females coincided with variations in
rainfall (Fig. 7), and the Spearman’s rank cor-
relation coefficient was significant and positive
between rainfall levels and the GSI values for
both males (r= 0.91; P < 0.01) and females (r=
0.91; P<0.01).

DISCUSSION

Although abundance was not correlated
with rainfall or the reservoir level, higher
CPUE values were observed during the months
with highest rainfall. In addition, the CPUE
was higher in 2011 when the reservoir level
was higher relative to the values in 2012.
Rainfall is one of the most important factors
affecting the structure of tropical aquatic eco-
systems, and differences in the abundance of
fish populations between rainy and dry seasons
are expected (Lowe-Mcconnell, 1999). The
increase in river flow during the rainy season,
and also in increased reservoir levels and high-
er food availability and exploitable habitats,
and in larger fish populations in the reservoirs

ONREP = REP

Feb. 12 May 12 Aug. 12 Nov. 12

Months

Fig. 6. Relative frequency of the non-reproductive and reproductive individuals over time of Leporinus piau captured at
the Pau dos Ferros Reservoir, Apodi/Mossoré River, Brazil. NREP = non-reproductive individuals; REP = reproductive
individuals (* Significant difference p < 0.05).
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Fig. 7. Monthly average gonadosomatic index (GSI) of the female (IGS F) and male (IGS M) of Leporinus piau captured
at the Pau dos Ferros Reservoir, Apodi/Mossor6 River, Brazil, and average rainfall during the months of capture. Different
lower case letters indicate statistically significant differences among the months for females, and different upper case letters
indicate statistically significant differences among the months for males.

(Terra, Santos, & Aratjo, 2010). During the
dry season, especially in semiarid regions,
there is a strong decrease in the water level
of reservoirs, because of high evaporation
and water use. The decrease in water volume
results in increased water temperature, ther-
mal stratification, increased conductivity, and
decreased oxygen concentrations, which may
cause mortality and decrease fish population
sizes (Bond, Lake, & Arthington, 2008). These
limnological changes may have been more
pronounced in 2012 when the reservoir level
was relative to 2011 and likely caused a greater
decrease in fish abundance. Another factor that
may have resulted in the higher capture dur-
ing the rainy season was the species migratory
behavior during the reproductive period, which
occurred during the rainy season (see discus-
sion below). During the reproductive period,
fish form schools and find shelter, prey, and
spawning locations in flooded vegetation, thus
becoming more susceptible to capture (Melo,
Melo, Faria, Lacerda, & Silva, 2012).

In studies conducted at the Marechal Dutra
Reservoir, Rio Grande do Norte State (RN),
the standard length of L. piau was observed
to vary between 6.15 cm and 22.0 cm (Mon-
tenegro, Torelli, Aratijo Marinho, Crispim, &
Hernandez, 2010) and between 9.6 cm and
32.9 cm (Nascimento, Aratjo, Chellappa, &
Chellappa, 2013). The maximum length of L.
piau observed at the Pau dos Ferros Reservoir
was lower when compared with data of previ-
ous studies. These differences may be related
to several factors, particularly the physiology
of individuals, which changes depending on
environmental factors, food availability and
nutritional quality, which affects the growth
rate and mortality of the species, as well as
the use of different capture equipment (Araya,
Agostinho, & Bechara, 2005). Differences in
the length structure between females and males
are common in fish populations and reflect
growth rate differences between sexes (Sparre
& Venema, 1997).
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These differences have been observed for
other species of Leporinus in the Upper Parana
River basin reservoirs, such as Leporinus frid-
erici in the Itaipu and Corumba reservoirs
(Lopes, Benedito-Cecilio, & Agostinho, 2000),
and L. ambryrhynchus in the Miranda Reser-
voir (Vono, Silva, Maia, & Godinho, 2002).
Significant differences in length structure were
not observed between female and male L. piau
at the Pau dos Ferros Reservoir, indicating that
the growth rate was similar for both genders.
Environments with a high abundance of juve-
niles indicated that the species found appropri-
ate locations for the completion of their life
cycle, including areas for spawning and larval
and juvenile growth, thus enabling new indi-
viduals to be constantly recruited to the popu-
lation (Juza et al., 2014). The abundance of L.
piau juveniles in the Pau dos Ferros Reservoir
was high, suggesting that the population of L.
piau completes its life cycle in the area of the
reservoir and/or in nearby areas.

Several studies have observed allometric
growth for the Leporinus species, including
the study by Garcia-Ayala, Brambilla, Travas-
sos, Carvalho & David (2014) for L. spilo-
pleura (Norman 1926), and L. steindachneri
(Eigenmann 1907) at the Tucurui Reservoir,
Para State (PA); the study by Montenegro et
al. (2010), who observed negative allometric
growth for L. piau at the Taperoa II dam in
Paraiba State (PB); and the study by Nasci-
mento et al. (2012) and Filho et al. (2012), who
observed positive allometric growth for L. piau
at the Marechal Dutra Reservoir (RN). Only
Costa, Andrade, Vidal Junior and Souza (2005)
observed isometric growth for L. copelandii
(Steindachner 1875) at the Paraiba do Sul
River. The isometric growth observed in the
present study suggested that this species has
been satisfactorily exploiting the food resourc-
es available in the reservoir and gaining weight
proportional to their growth. Different types of
growth may be related to different life strate-
gies developed by different species in their
environments because the construction of res-
ervoirs and resulting changes in the ecosystem

dynamics affect populations differently (Régo,
Pinese, Magalhdes, & Pinese, 2008).

Differences in the sex ratio of fish popula-
tions may indicate environmental disturbances
(Helfman, Bruce, Douglas, & Brian, 2009).
The change of lotic environments (river) into
lentic environments (reservoir) causes several
disturbances that may affect the sex ratio, and
these changes may have caused the differ-
ences in sex ratio observed in the present study.
However, other factors may be associated with
differences in sex ratio, such as differences in
behavior and habitat preferences, which may
increase the susceptibility of one of the sexes
to capture (Casimiro, Garcia, Almeida, & Orsi,
2011). Therefore, the sexes may have been
spatially segregated, with males and females
inhabiting different areas of the reservoir, thus
resulting in the observed sex ratios. In addition,
factors such as differences in the mortality rate,
selectivity of the capture equipment, and preda-
tory fishing (affects males and females differ-
ently), which also causes deviations from the
1:1 ratio (Garcia, Vieira, Winemiller, & Rasei-
ra, 2004). Among these factors, mortality is
considered determinant and may be affected by
several factors, such as environmental changes
and physicochemical disturbances caused by
damming (Lourengo, Mateus, & Machado,
2008). In the present study, the length at first
maturity estimated (12.76 cm) for L. piau was
within the range observed for this species in
other environments. The length at first maturity
has been previously reported to be 8.3 cm for
both females and males in the Ribeirdo Jorge
Pequeno hydroelectric plant reservoir, Minas
Gerais State (MG) (Padilha, Carvalho, Bon-
compagni-Junior, Domingos, & Thomé, 2013)
and in the Marechal Dutra Reservoir (RN)
was estimated as 17.5 cm for males and 21.0
cm for females (Nascimento et al., 2013). The
differences observed between different studies
may be related to the characteristic environ-
mental conditions of each reservoir (Godinho,
2007), resulting in the adoption of different
strategies by the local species (Winemiller,
1989; Orsi, 2010).
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In our study, the highest values of the GSI
and frequency of reproductive individuals were
observed during the months with the highest
rainfall. Therefore, the reproductive period
of L. piau was defined between February
and May. Filho et al. (2012) and Nascimento
et al. (2013) estimated that the reproductive
period of L. piau in the reservoir of Marechal
Dutra (RN) occurred between April and June.
L. friderici in the Upper Parand River basin
presented a reproductive period between Octo-
ber and April (2000), L. reinhardti in the
Sdo Francisco River presented a reproduc-
tive period between November and February
(Weber et al., 2013), and L. muyscorum in the
Magdalena River Basin (Colombia) presented
a reproductive period between April and June
(Jimenez-Segura, Palacio, & Leite, 2010). In
all of these studies, the reproductive period
of the Leporinus species occurred during the
period of highest rainfall. In general, fish with
reproductive migrations reproduce during the
rainy season when the conditions are favorable
for egg development and provide greater pro-
tection against predators and, therefore, lower
environmental stress (Lucas & Baras, 2001;
Silva et al., 2015).

It should be noted that upriver from the
Pau dos Ferros Reservoir is the Apodi/Mossord
River, which has a well-preserved floodplain
area and small tributaries that are free from
damming, and provide adequate habitats for
the reproduction and development of juve-
niles from migratory species, such as L. piau
(Gubiani et al., 2007). However, studies are
required to clearly identify the spawning and
nursery areas of this species at the Pau dos
Ferros Reservoir. According to the results of
the present study, the normative 209/2008 of
IBAMA, which prohibits the fishing of L. piau
in RN between December 1 and February 28
is endangering the conservation of this species
and the maintenance of its stock, because this
period does not include the species’ reproduc-
tive period. Therefore, we recommend that
IBAMA should change this normative because
our results indicated that the closed season for
this species is between February 1 and May

31; however, the closed season of other species
with rheophilic habits present at this hydro-
graphic basin should be reviewed. We conclud-
ed that L. piau has an established population
in the Pau dos Ferros Reservoir despite certain
changes in its population characteristics, such
as the sex ratio, and suggest that its reproduc-
tive period occurs during the rainy season
between January and May, thus indicating a
seasonal reproductive strategy and confirming
our hypothesis.
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RESUMEN

Estructura poblacional y reproduccion del pez
migratorio Leporinus piau (Characiformes: Anosto-
midae) en una represa tropical semiarida, Brasil. Los
peces migratorios se han visto gravemente afectados por la
construccion de embalses y los efectos negativos de estos
proyectos, tales como la interrupcion de rutas migratorias,
reduccion o eliminacion de desove / areas de alimentacion.
El desarrollo inicial puede influir en la estructura de la
poblacion de los peces migratorios, lo que resulta en la
reduccion en la abundancia de los mismos. El Leporinus
piau es un pez migratorio que se encuentra ampliamente
distribuido en las cuencas del semiarido brasilefio y es de
importancia para la pesca deportiva y artesanal. El objetivo
del estudio fue evaluar la estructura de la poblacion y la
dinamica de reproduccion de la especie migratoria Lepo-
rinus piau en el embalse Pau dos Ferros, region semiarida
de Brasil. La relacion estructura de tallas y talla-peso de la
CPU la talla de la primera la madurez, proporcion de sexos,
el desarrollo gonadal y el IGS se analizaron. Con redes de
enmalle se llevaron a cabo recolecciones trimestralmente
entre febrero 2011 y noviembre 2012. Se contaron los
peces capturados; se midieron la longitud estandar (cm)
y peso total (g), y se disectaron para determinar el estadio
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del sexo y la madurez de las gonadas. Los niveles de agua
de lluvia y los embalses se registraron y se analizaron sus
correlaciones con el periodo reproductivo y la CPUE. Un
total de 549 individuos fueron capturados. La CPUE pro-
medio varid entre 0.0259 individuos/m2 * h (mayo/ 2011)
y 0.0008 individuos/m2 * h (Agosto/2012), y se observaron
diferencias significativas; sin embargo, ninguna correla-
cion significativa se observo entre los niveles de lluvia y
el nivel de la represa. La longitud estandar vario6 entre 5.9
y 20.7 cm, y el peso entre 4.16 y 271.5 g. Un analisis de
histogramas, reveld que la clase estandar de 5-10 cm de
longitud fue la mas abundante de los jovenes y que la clase
10-15 cm fue la mas abundante de las hembras y machos
adultos. La relacion peso-talla se ajusta mas adecuadamen-
te a la ecuacion loglOWt = -1.57711 + 3.00707 Log10 Ls,
donde la especie presenta un crecimiento isométrico. La
medida estimada de la primera madurez fue 12.76 cm. Se
recogieron un total de 148 machos y 82 hembras (1.81: 1,
M: F), y estos valores fueron significativamente diferentes.
El mas alto GSI se observo en febrero 2011, tanto para
las mujeres (10.69) como para hombres (5.72), y el GSI
fue significativa y positivamente correlacionado con la
precipitacion. Se llego a la conclusion de que la poblacion
L. piau esta establecida en la represa y encontramos que
su periodo de reproduccion se produjo durante la época de
Iluvias entre febrero y mayo.

Palabras clave: represa, periodo reproductivo, talla de la
primera madurez, CPUE, conservacion, piau.
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