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Abstract

The present study describes ecological aspects of Lebiasina erythrinoides, 200
individuals were sampled throughout an annual hydrological cycle from October
2008 to September 2009 in La Calaboza stream, a Piedmont tributary of the
Rio Cravo Sur. The studied population had more females than males (1.5:1) and
preferred habitats dominated by shoreline vegetation and rocky substrates. Prior
to reproductive events, individuals presented an increase in the condition factor
(K) and the gonosomatic index (GSI). On average, 648.8 oocytes are discharged
twice a year: at the beginning of the rainy season, and during falling water phase.
The mean sizes at sexual maturity found for females were 73.5 mm standard length
(SL) and for males 70 mm SL. Rounding up, an average minimum size of capture
of 75 mm SL is proposed. Most specimens of the population (65 %) were found
to be maturing or mature (stages 11 and III), 28.5 % immature (stage I), 5.0 % in
post reproduction stage V, and 1.5 % in reproductive phase (IV). Results suggest
this species is omnivorous with a preference for invertebrates (IRI = 41.2 %) and
vegetal material (IRI = 27.8 %), but also includes a variety of other items. The
values of the diet are correlated with hydrological cycle and size.

Keywords: Lebiasininae; diet; reproduction; hydrological cycle; Orinoco Basin.

Introduction

Species of the genus Lebiasina belong to the subfamily Lebiasininae (Netto-Ferreira
etal. 2011), and are found widely distributed in drainages of Central America (Costa
Rica, Panama), northern South America (Colombia, Ecuador, Venezuela) and the
Orinoco and Amazon River Basins. Currently, 27 nominal species have been described
in this genus (Netto-Ferreira 2012, Netto-Ferreira et al. 2013). Ten have been found
in Colombia, in streams of the Caribbean, Pacific, Magdalena-Cauca, Amazonas and
Orinoco hydrographic zones (Maldonado-Ocampo et al. 2008).

Some of the Lebiasina species found in Colombia prefer small stream habitats with
clear water and abundant shore vegetation that provides them food and shelter from
predators (Ardila-Rodriguez 2004, 2008a, 2008b, Roman-Valencia & Vélez 1986,

Universitas Scientiarnm, Journal of the Faculty of Sciences, Pontificia Universidad Javeriana, is licensed under the Creative Commons Attribution 4.0 International Public License
BY


http://salcedo.juan@javeriana.edu.co
http://maldonadoj@javeriana.edu.co

84

Ecological aspects of 1ebiasina erythrinoides

Roman-Valencia 1996, 2004). Lebiasina erythrinoides (Valenciennes 1850) is the only
species of the genus found in Andean piedmont streams of the Orinoco River Basin
in Colombia (Maldonado-Ocampo et al. 2008). This species is abundant in most of
the drainages of the piedmont region of Colombia’s Casanare department (Urbano-
Bonilla et al. 2009). Aspects of the biology of L. erythrinvides are known mostly from
previous studies in Venezuela (Machado-Allison 1974, Taphorn & Lilyestrom 1980,
Sette 1991, 1993). Whereas in Colombia, only preliminary information about its
geographic distribution and habitat characterization is available (Maldonado-Ocampo
etal. 2005).

The piedmont region in the Colombian Orinoco, where L. erythrinoides and
around 465 freshwater fish species are distributed, has been characterized in recent
years by a landscape transformation (terrestrial and aquatic ecosystems); mainly due
to deforestation, cattle, mining, material extraction along the river banks, and oil
production (Machado-Allison et al. 2010, Urbano-Bonilla et al. 2014). To contrast
this trend in the transformation along this region, new protected areas focusing on
aquatic ecosystem have been proposed (Machado-Allison et al. 2010). Nonetheless,
this strategy has to be associated with a better knowledge of the life history of the
fish distributed there. Without this information, monitoring how the new propose
conservation areas are helping to preserve ecosystem functioning and biodiversity will
be difficult. Herein the length/weight ratio, mean size at sexual maturity, condition
factor K, gonadal development, gonosomatic index and fecundity, diet and feeding
habits of L. erythrinoides are described.

Materials and methods

Study Area: The Andean piedmont in Casanare Department extends along the
foothills of the eastern branch of the Andes from 06° to 04° north latitude and 73°
to 71° west longitude, between 350 and 1100 masl (Romero et al. 2004). This study
was done in La Calaboza stream, a tributary of the Rio Cravo Sur, in the piedmont of
the Yopal municipality, Casanare Department, Colombia, located at 5° 21' 9" North,
72° 25' 12" West. The average monthly precipitation for the region (1981 — 2010) is
199.2 mm with a maximum of 360.1 mm in May and a minimum of only 9.6 mm in
January, with a total annual of 2 390.1 mm (IDEAM 2010).

Sampling: Monthly sampling in a 500 m length stretch was performed from October
2008 to September 2009 in effort to include the entire annual hydrological cycle. Time
collecting effort in all sampling events took two hours; using a 3 m x 1.3 m seine with
3 mm mesh, and hook and line (hooks #2 and #3). All the individuals captured in
each sample were collected and fixed. Once collected, the fish were anesthetized and
slaughtered in a benzocaine solution and later fixed in 10 % formalin for examination
in the lab. All specimens were deposited in the Reference Freshwater Fish Collection
of the Department of Biology, Pontificia Universidad Javeriana, Bogota, Colombia
(MPU]J). During each collecting event, physicochemical parameters (temperature,
conductivity, pH, dissolved oxygen using an Oakton-waterproof multiparameter
meter) were recorded at one specific point along the 500 m stretch. Percentage
substrate were estimated along the stretch transect, and riparian vegetation was
characterized.
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Data analysis: Ten size classes in 15 mm standard length (SL) intervals were
established to estimate size class frequency (Sturges 1926). To calculate the length/
weight ratio, we recorded each fish’s weight in grams and the SL in millimeters. The
length/weight ratio permits the determination of the increase rate of weight with
respect to length or vice versa, and can be used as an indirect way to analyze the
growth rate of a population of fishes. It is expressed by equation 1 (Ricker 1971):

w=al’ )

Where weight (IF) is proportional to a certain power (b) of length (L), and b is
an exponent with a value from 2 to 4; values close to 3 indicated isometric growth
(Ricker 1971).

The condition factor was calculated with equation 2:

K= (%) x 100 )

Where K is the condition factor, I is total weight of fish in grams and L is
standard length in cm.

The condition factor estimates the nutritional state of the individual at a given
moment during its development and records the environmental pressure exerted
upon life conditions as related to sex and age of the fish (Vazzoler 1996), depending
on the variations of growth patterns expressed along the three axes of the body
(Laevastu 1980).

Proportion of the sexes was calculated with equation 3 (Vazzoler 1990):

% males=100 X (Number of males/Total number of Fish) 3)

Sex ratio was determined using a Chi-square (X?) test (Sokal & Rohlf 1995).
Software IBM SPSS 20 (Windows) was used for statistical processing, Maturation
states of the gonads were determined by macroscopic inspection using a modified
version of the scale proposed by Vazzoler (1996, Table 1). To determine the mean
size at sexual maturity, the distribution of accumulated frequencies for mature fish
was used following Vazzoler (1996).

The gonosomatic index was calculated using equation 4 (Vazzoler 1990):
GSI=(—4-)% 100 @
w

Where Wg is the weight of the gonad, and W is the total weight of the fish in
grams.
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Table 1. Stages of gonadal maduration modified form Vazzoler (1996)

Stages Characteristics of the gonads

Juveniles that have never reproduced, the gonads are
very small and it is necessary to use a microscope to
determine sex

Immature (I) Ovaries: are cylindrical and oocytes can be
distinguished macroscopically, their color is yellow or
green. Gametes do not exit the urogenital pore when
pressing the abdomen.

Testicles: have a milky white color, when removed,

. presence of semen is evident.
Maturing or mature (II-III)

When mature gametes largely occupy the cavity and
reach a higher weight.

. . The gametes are expelled through the urogenital pore
LG p e ee ety () when pressing the abdomen.

The urogenital pore appears inflamed, the gonads
Post-spawning (V) show an appearance of empty bags, eggs remain in
ovaries and waste semen in the testes.

Standard Deviation (SD) was calculated. The number of mature eggs was
determined for individuals in stage IV. The gonads were preserved in 70 % alcohol
for posterior analysis. To separate eggs from adjacent ovarian tissue, the ovaries were
treated with a modified Gibson solution: 100 ml alcohol (60 %), 880 ml water, 15 ml
nitric acid (80 %), 18 ml glacial acetic acid, and 70 mg mercury chloride. The number
of eggs per stage IV was calculated by taking the weight of the dry gonad, removing
a weighed subsample of the gonad to count the eggs, and then extrapolating the total
(Cala 1971).

Stomach contents were examined under a stereoscope and items were separated,
identified and grouped into five categories: 1) bird parts (feathers), 2) fish or fish parts,
3) detritus, 4) vegetal material and 5) invertebrates (Bouchard 2004, Wolff 2006). To
estimate the importance of food categories, the Index of Relative Importance was
calculated using equation 5 (Yafiez-Arancibia et al. 1985):

IRI =% FO x % Gv /100 (5)

Where (% FO) is the frequency of occurrence of each food item in the total
number of stomachs examined and (% Gv) is the weight percentage of each food item
in the total weight of stomachs examined. Each food category was weighed using an
analytical balance (Adventurer) with 0.0001 g precision. The coefficient of emptiness
was evaluated (Number of Empty Stomachs/Total Number of Stomachs Analyzed
*100) (Windell 1971). All the measurements and analysis were performed after each
collecting event at the laboratories of the Fundacion Universitaria Internacional del
Troépico Americano - UNITROPICO.
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Fig. 1. Star: La Calaboza stream in the Andean piedmont, Casanare Department. A. Habitat of
L. erythrinoides in La Calaboza stream. B. Alive specimen of L. erythrinoides.

To verity compliance with the assumptions of normality, a Shapiro-Wilk test

was performed (Ghasemi & Zahediasl 2012). Then, a Kruskal-Wallis test (H) was
performed in order to evaluate monthly differences in dietary values and sex. In
addition we estimated a linear model between standard length and diet. The software
R (R Core Team 2014), along with the packages Rfit (Kloke & McKean 2012),
rand-tests (Caeiro & Mateus 2014), and extreme values (Van der Loo 2010) were used
for statistical analyses.

Results

Average water temperature in ILa Calaboza stream was 22 °C (SD : (0.8), conductivity
was 27.2 uS/cm (SD : 30.7), pH 7.2 (SD : 0.3), and dissolved oxygen 1.25 mg/L
(SD : 0.22). The current was moderate, water crystalline with substrate dominated by
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rocks (70 %), rolling stones (15 %), gravel, sand, and clay with 5 % each. Depth varied
from 0.5-1.5 m, and width from 1-3 m. Vegetation associated with this type of water
were rheophilic bryophytes and riparian plants such as Cyclanthaceae, Zyngiberaceae,
Clusiaceae, Mimosaceae (Inga), Arecaceae, Melastomataceae, and Rubiaceae.
Lebiasina erythrinoides shares this habitat with species of the family Trichomycteridae
(Trichomycterns kenerii), Characidae (Creagrutus bolivari, C. melasma, C. sp., Hemibrycon
metae), Loticariidae (Ancistrus triradiatus, Lasiancistrus tentaculatus, Chaetostoma dorsale),
and Poeciliidae (Poecilia sp.).

A total of 200 specimens of L. erythrinoides were collected along the hydrological
cycle with standard length ranging from 20 to 160 mm (mean 76.4 mm SL;
SD : 2.8). Females were more abundant, with 105 (52.5 %) individuals, whereas males
corresponded to 34 % of the sample (68 individuals); the 27 remaining specimens
were undetermined. The majority of the specimens pertain to the 70-85 mm SL class.
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Fig. 2. Relationship between standard length (mm) and weight () of L. erythrinvides.

The length /weight ratio of L. erythrinoides was W = 0.0236 1" where t' = 0.992
for all individuals of both sexes. The value for b (2.79) indicates a nearly isometric
growth (Figure 2). The lowest values of the condition factor (K) for males were
April and June, and for females August. The highest values for both sexes were in

February. When analyzed separately, males showed greater values of the condition
factor (1.58) than females (1.53) throughout the year (Table 2).

In this population of L. erythrinoides, both immature (stage I) males and the females
were in the same size of sexual maturity range of 24-56 mm SL.; for specimens in
stages I and I1II, both sexes fell into the 57-147 mm SL class; for reproductively mature
and post-spawning individuals (IV and V) of both sexes the SL was between 90-149
mm. The distribution of accumulated frequencies for mature individuals showed that
for males the mean size is 70 mm SL and for females 73.5 mm SL; whereas for both
sexes combined the mean size of sexual maturity is 71 mm SL (Figure 3).
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Table 2. Monthly values and annual mean of Gonosomatic Index (GSI) and Condition Factor (K) for
males and females of Lebiasina erythrinoides.

Gonosomatic index (GSI) Condition factor K
Males Females Males Females
Oct 0.063 1.269 1.45 1.45
Nov 0.094 0.064 1.74 1.63
Dec 0.019 0.051 1.79 1.69
Jan 0.135 0.352 1.57 1.65
Feb 0.128 0.160 1.81 1.75
Mar 0.236 0.442 1.69 1.54
Apr 0.095 0.221 1.55 1.33
May 0.124 0.270 1.51 1.62
Jun 0.025 0.295 1.50 1.33
Jul 0.044 0.155 1.43 1.45
Aug 0.074 0.081 1.40 1.48
Sep 0.004 0.283 1.56 1.49
Average 0.092 0.304 1.58 1.53

The sex ratio was 1:1.5 (68 males — 34 % vs. 105 females — 52.5 % / Chi-square
test, X* = 7.91, P = 0.005), indicating a population structure dominated by females
during the entire annual hydrological cycle. Among captured specimens, 27 (13.5 %)
did not have well differentiated gonads, and were thus classified as “undetermined.”
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Fig. 3. Average size at sexual maturity of males, females and combined sexes of L. erythrinoides.
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Most individuals of this population pertain to the stages II-I1I (65 %). This indicates
a clear predominance of maturing or mature individuals. Stages I (28.5 %), IV (1.5 %)
and V (5.0 %) presented the lowest frequency values suggesting periodic reproduction
coinciding with the beginning of rain (March-April) and falling water phase (Septembet-
October). Individuals of both sexes had mature gonads during those seasons (Figure 4).

HI =II-III EIV OV
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0 2 4 6 8 10 12 14 16 18 20
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Fig. 4. Annual cycle (October 2008-September 2009) of gonadal stages of L. erythrinoides.

In general terms, the females showed a higher and more variable GSI (annual
mean = 0.304) than the males (annual mean = 0.092). However, peaks in GSI were
seen during the months of March (0.442) and October (1.269) (Table 2). For the
L. erythrinoides females analyzed, the counts revealed an average fecundity of 929.3
oocytes (SD : 732.4) during September-October and 399 oocytes (SD : 246.9) during
March-April, for an overall annual mean of 648.8 oocytes (SD : 617.4).

Of the 200 stomachs examined, 35 were empty (17.5 %). For each of the defined
categories, the following items were found: a) bird remains: feathers; b) fish remains:
scales and other body parts; ¢) detritus: sand, clay and loam particles; d) vegetal material:
seeds and flowers from the families Mimosaceae (Inga spp.) and Clusiaceae, as well
as roots and other elements that could not be identified because of the high degree
of fragmentation; ¢) invertebrates: Araneae, Coleoptera (families Dytiscidae, Elmidae,
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Hydrophilidae and Staphylinidae), Ephemeroptera, Hemiptera (family Corixidae),
Hymenoptera (family Formicidae, Atta spp., and species of Apoidea and Vespoidea),
Mantodea, Plecoptera, Trichoptera, Odonata and Orthoptera (family Gryllotalpidae); as
well as larvae of Diptera, Coleoptera, Lepidoptera and one species of leech (Hirudinea),
and others of uncertain identification. Although this fish consumed a wide variety
of food items, invertebrates are the most utilized food resource (IRI = 41.22 %)
followed by vegetal material (IRI = 27.88 %), detritus (IRI = 11.64 %), bird remains
(IRI = 0.23 %), and fish remains (IRI = 0.03 %) (Figure 5). Differences statistically
significant in the values of the diet as a function of sizes and monthly variation
were found (Kruskal-Wallis chi-squared = 42.8789, df = 11, p-value = 1.14e-05)
[Robust linear fit, intercept -0.00612928, slope 0.00165854, Multiple R-squared
(Robust): 0.199417, p-value << 0.001)]. No differences were found as a function of
sexes (Kruskal-Wallis chi-squared = 0.0024, df = 1, p-value = 0.9613).

[ IBird Remains & Fish Remains B Detritus B Vegetable Remains B Invertebrates

Fig. 5. Monthly percentage of the Index of Relative Importance (IRI) for each food category in the
diet of L. erythrinoides.

Discussion

This population of L. erythrinoides were observed in a habitat with abundant shoreline
vegetation, and rocky substrates with little gravel, sand, or clay. This same type of
habitat has been recorded for other species of Lebuasina present in the basins of
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Orinoco (Ardila-Rodriguez 2004, Netto-Ferreira et al. 2011), Magdalena-Cauca (Ardila-
Rodriguez 2008a, Roman-Valencia 1996), Sint (Ardila-Rodriguez 2008b), San Juan
(Roman-Valencia & Vélez 1986) and Mazaruni river basin (Netto-Ferreira et al. 2013).

The length/weight ratio for both sexes was W = 0,0236 L*” (> = 0.992). The value
for b (2.79) indicates a neatly isometric growth where individuals of L. erythrinoides
gain weight in proportion to a corresponding increase in length (Figure 2). According
to Lowe-McConell (1975), several studies of tropical fishes have demonstrated that
when length and weight are highly correlated, the population is in good condition, and
sexual maturity may be retarded. When the opposite is true, sexual maturity occurs at
smaller sizes.

Lebiasina erythrinoides showed high values for the condition factor (K) for females
(Table 2) prior to spawning indicating that they can ingest sufficient high-quality food
(aquatic insects) in those periods (Figure 5). The rapid decline in condition factor
coincides with reproduction expressed in the highest values of gonosomatic index
for females in March and October (Table 2), suggesting that L. erythrinoides reproduces
twice per year and are closely related to the monomodal hydroclimate cycle of the
Orinoco River Basin (with dry and rainy seasons) and 12 life history strategy (Winemiller
& Taphorn 1989; Taphorn 2003). Variations in K could reflect gonad maturation or
increased feeding intensity (Wootton 1990) meaning K values can be used as markers
signaling reproduction of the species.

Although the majority of ecological life history studies of freshwater fish in
Colombia are restricted to species of commercial importance (Maldonado-Ocampo &
Usma-Oviedo 20006), description of aspects such as the minimum and average size at
sexual maturity in species like L. erythrinoides (Figure 3) are of ecological interest since it
permits the establishment of minimum permissible sizes for harvest. That information
ensures that individuals can be able to reproduce at least once before being extracted
from the population. Given the mean size of sexual maturity, 71 mm SL for both sexes,
a minimum capture size of 75 mm SL is proposed to guarantee a sustainable harvest
of this species. Individuals smaller than the minimum capture size proposed herein
are caught for local consumption, and juveniles as small as 7 mm SL are caught and
sold as ornamental fishes. The number of individuals harvested for these purposes are
unknown.

The population structure of L. erythrinoides observed in the piedmont streams of
Casanare where sexually maturing or mature individuals seem to prevail (most of the
individuals captured belonged to II-III stages) contrasts with that observed by Sierra
& Pefaur (1998) who indicated a dominance of young individuals in the Venezuelan
Piedmont Andes. Taphorn (2003) attributes such structure to a late sexual maturity (12
months) of the specimens in the Rio Apure. It has been reported that adult females
of L. erythrinoides can spawn up to 2700 eggs during the first or second month of the
rainy season (Taphorn 2003) and that they may spawn twice per season (Winemiller
& Taphorn 1989). A spawning average of 048.8 oocytes was observed during two
seasons: at the beginning of the rainy season (March-April) and during descending
waters (September-October) (Figure 4). During those seasons, the high values of the
GSI reaffirm the advanced stage of gonadal development (Table 2). Differences in the
reproductive aspects of L. erythrinoides reported by Winemiller & Taphorn (1989) and
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Taphorn (2003) and our results could be due to differences between biotic (such as
availability of food or microhabitat) or abiotic (such as temperature, dissolved oxygen,
flow regime) variables present along the different rivers on the Andean Piedmont, that
could affect the reproductive strategy of the species.

As presented in this study for L. erythrinoides, most Lebiasina species have
similar omnivorous diets (Ardila-Rodriguez 2004, Roman-Valencia & Vélez 1980,
Roman-Valencia 1996, 2004, Maldonado-Ocampo et al. 2005), whereas in [ ebiasina
colombia only vegetal material has been reported (Ardila-Rodriguez 2008b). For
L. erythrinoides, the strong dominance of invertebrates (IRI = 41.2 %) and vegetal
materials (IRI = 27.8 %) observed were maintained throughout the hydrological cycle.
Although these two categories present small variations, they are compensated by others
items of less importance (Figure 5). In general terms, this species has an omnivorous
diet with a preference for both aquatic and terrestrial insects, similar to that reported
by Taphorn (2003) and Rodriguez-Olarte et al. (2007).

Statistical differences occurred in the values of the diet of L. erythrinoides along the
time span of this study. Seasonal changes in the diet of Neotropical freshwater fish
have been reported. Such shifts seem to be caused by hydrological changes in streams,
influencing the presence, abundance, and availability of food (LLowe-McConnell 1987,
Winemiller et al. 2008). Similarly, statistical differences among values of the diet in
relation to the sizes were found. Differences on food items consumed by fish along
the species ontogeny (from larvae to adults), as presented in L. erythrinoides, has been
reported for several Neotropical freshwater fish (Winemiller et al. 2008).

Conclusion

The rivers that flow along the Piedmont area of the Orinoco Basin in Colombia present
particular biotic and abiotic conditions that provide specific habitat conditions to the
species distributed there. L. erythrinoides takes advantage of these particular conditions,
consuming food items from the surrounding riparian forest, and timing their life
history cycle with the different food availability and favorable spawning conditions
that coincide with the different seasons of the annual hydrological cycle. Habitat
conservation for the entire fish assemblage, not just L. erythrinoides, is vital due to the
increase of anthropogenic impacts such as cattle, agriculture, mining, and the resulting
deforestation and water pollution that produce detrimental changes on this particular
landscape. Increasing our knowledge about the life history of fish species in this area
is an important step to generate information that can provide data to formulate better
conservation strategies that take into consideration the link between the terrestrial and
aquatic ecosystems.
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Aspectos ecolégicos de Lebiasina erythrinoides (Characiformes: Lebiasinidae) de una
quebrada del piedemonte andino en Colombia

Resumen. El presente estudio desctibe aspectos ecologicos de Lebiasina erythrinoides. Se muestrearon
200 individuos a lo latgo del ciclo hidrolégico anual, de Octubre de 2008 a Septiembre de 2009, en la
quebrada Ila Calaboza, un tributario de piedemonte del Rio Cravo Sur. La poblacion estudiada presentd
mas hembras que machos (1.5:1) y prefitié habitats dominados por vegetacion ripatia y sustratos
rocosos. Antes de los eventos reproductivos, los individuos presentaron un incremento en el factor de
condicién (K) y en el indice gonadosomatico (GSI). En promedio, se descargaron 648.8 oocitos dos
veces en el afio: al inicio de la estacion lluviosa y durante la fase de descenso de las aguas. Los tamafios
promedio de las hembras en madurez sexual fueron de 73.5 mm de longitud estandar (SL), y de los
machos, 70 mm SL. De acuerdo con estas cifras, se propone un tamafio minimo de captura de 75 mm
SL. La mayor parte de especimenes de la poblacion (65 %) se encontré en proceso de maduracion o de
madurez (estadios 11 y I1I), 28.5 % en estado inmaduro (estadio I), 5.0 % en estado post-reproductivo
(V) y 1.5 % en fase reproductiva (V). Los resultados sugieren que esta especie es omnivora: prefiere
invertebrados (IRI = 41.2 %) y material vegetal (IRI = 27.8 %), pero su dieta incluye también variedad
de otros items. Los valores de la dieta se correlacionan con el ciclo hidrologico y con el tamafio.

Palabras clave: Lebiasininae; dieta; reproduccion; ciclo hidrolégico; cuenca del rio Orinoco.

Aspetos ecolégicos de Lebiasina erythrinoides (Characiformes: Lebiasinidae) de um riacho do
piedemonte andino na Colémbia

Resumo. O presente estudo descreve aspectos ecolégicos de Lebiasina erythrinoides. Foram coletados
200 individuos ao longo de um ciclo hidrolégico anual, entre Outubro de 2008 e Setembro de 2009
no riacho La Calaboza, um afluente do tio Cravo Sur. A populagdo estudada possufa mais fémeas que
machos (1.5:1) e preferiam habitats dominados por vegetagdo costeira e substratos rochosos. Prévio
aos eventos reprodutivos, os individuos presentaram um aumento do fator de condigio (K) e do
indice gonadosomatico (GSI). Em média, 648.8 ovocitos sio desovados duas vezes ao ano: no inicio
do petfodo chuvoso, e durante a descida das aguas. O tamanho médio encontrado para as fémeas na
maturidade sexual foi de 73.5 mm comprimento padrio (SL), e para os machos foi de 70 mm SL.
Considerando os valores encontrados, se propoe que o tamanho minimo de captura seja de 75 mm
SL. A maioria dos espécimes da populagio estudada (65 %) se encontrava nos estagios de maturacio
ou maduros (Estagios 11 e I1I), 28.5 % de imaturos (I), 5.0 % em estagio pos-reprodugio (V) e 1.5 %
em fase reprodutiva (IV). Os resultados sugerem que a espécie ¢ omnivora, com uma preferencia por
invertebrados (IRI = 41.2 %) e material vegetal (IRI = 27.8 %), mas também se inclui uma variedade
de outros itens. Os valores da dieta estdo correlacionados com o ciclo hidrolégico e tamanho.

Palavras-chave: Lebiasininae; dieta; reproducao, ciclo hidrolégico, bacia do rio Orinoco.
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