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Abstract: This study aimed to evaluate population abundance patterns and the main events in the reproductive 
cycle of Loricariichthys platymetopon at Saraiva Lagoon, Ilha Grande National Park, MS-PR, Brazil. Monthly 
samplings were conducted from October 2004 to September 2005 in three sections of the lagoon: entrance, 
middle and end, which resulted in the capture of 175 individuals. Spatial and temporal variation in abundance 
was obtained through CPUE (number of captured individuals/1000 m2 of gillnets in 12 hours). The reproductive 
tactics considered were: duration, time and location of spawning, oocyte diameter and fecundity. The highest 
relative abundance was recorded in February, in the middle section of the lagoon, and the reproductive period 
lasted from September to February. The prevalence of females with spent ovaries and at rest in the following 
months indicated that reproductive activity ceased during autumn and winter. We observed that reproduction 
was high at the end section of the lagoon. The recorded mean oocyte diameter was 1.67 (SD ± 0.76) mm, mean 
absolute fecundity was 962.1 (SD ± 382.48) oocytes, and relative fecundity was 7.60 (SD ± 2.25) oocytes/g and 
5.13 (SD ± 0.75) oocytes/cm. These tactics, probably are related to the settlement of L. platymetopom in Saraiva 
Lagoon, as well as in the different biotopes of the Upper Paraná River floodplain.
Keywords: fish, distribution, oocyte diameter, fecundity, reproductive period.
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Resumo: Este estudo avaliou os padrões de abundância populacional e os principais eventos do ciclo reprodutivo 
de Loricariichthys platymetopon na lagoa Saraiva, Parque Nacional de Ilha Grande, MS-PR, Brasil. Foram 
realizadas amostragens mensais de outubro de 2004 a setembro de 2005 em três regiões: entrada, meio e final da 
lagoa, o que resultou na captura de 175 indivíduos. A variação espaço-temporal na abundância foi avaliada através 
da CPUE (nº de indivíduos capturados/1000 m2 rede em 12 h de exposição). As táticas reprodutivas avaliadas 
foram duração, época e local de desova, diâmetro de ovócitos e fecundidade. A maior abundância relativa foi 
registrada em fevereiro, na região média da lagoa e o período reprodutivo estendeu-se de setembro a fevereiro. 
A prevalência de fêmeas com ovários esgotados e em repouso nos meses subseqüentes indicou que a atividade 
reprodutiva cessou no outono e inverno. Observou-se que a reprodução foi acentuada na região final da lagoa. 
O diâmetro médio de ovócitos registrado foi 1,67 (SD ± 0,76) mm, a fecundidade absoluta média 962,1 (SD ± 
382,48) ovócitos e a fecundidade relativa 7,60 (SD ± 2,25) ovócitos/g e 5,13 (SD ± 0,75) ovócitos/cm. Essas 
táticas muito provavelmente, devem estar relacionadas à ocupação da lagoa Saraiva por L. platymetopom, bem 
como de outros biótopos da planície de inundação do alto rio Paraná.
Palavras-chave: peixes, distribuição, diâmetro de ovócitos, fecundidade, período reprodutivo.
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stands out for its length close to 10,000 m and width ranging from 
46 to 276 m (Figure 1). This lagoon is an environment in constant 
communication with the Paraná River, presenting clear waters in its 
entrance and dark waters in the other sections due to the presence 
of humic substances. The banks are steep at the beginning of the 
lagoon, reducing the slope along its extension. These are also lined 
by macrophyte stands predominantly compounded by species of the 
genera Eichhornia, Salvinia and Cyperus. Further details are listed 
in Table 1.

2. Samplings

Monthly samplings were conducted, from October 2004 to 
September 2005, at three different sections: entrance, middle and 
end of the lagoon (Figure 1 and Table 1).

Sampling effort was standardized always using two sets of gillnets 
with different mesh sizes (3.0; 4.0; 5.0; 6.0; 7.0; 8.0; 10.0; 12.0; 14.0; 
16.0 e 20.0 cm between opposite nodes; 15m2 each, with total effort 
of 360 m2/section/month). Samplings were undertaken during two 
days, always in the second fortnight of each month. Each set of nets 
was installed in the afternoon, in the littoral zone of the left and right 
margins of the respective sections, remaining exposed for 12 hours, 
and inspected in the morning.

For each captured individual, we registered the total length 
(TL) (cm) and standard length (SL) (cm), total weight (TW) 
(0.01 g), gonad weight (GW) (0.01 g), sex and gonadal maturation 
stage. The gonadal maturation scale used was immature, 
maturing, mature, spent and resting stages (Vazzoler, 1996). 
The maturity stages were determined macroscopically, based 
on the following gonadal characteristics: transparency, color, 
superficial vascularization, turgidity, volume occupied in the 
visceral cavity, visualization and appearance of oocytes when 
female, and extrusion of sperm in males. The ovaries destined for 
oocytes diameter and fecundity studies were fixed in formaldehyde 
10%. They were subsequently placed in Gilson’s solution, stirring 

Introduction

Loricariichthys  platymetopon Isbrücker & Nijssen, 1979, 
popularly known in Brazil as cascudo-chinelo, is found widely 
distributed over the La Plata River basin (Dei Tós  et  al.  1997, 
Graça & Pavanelli 2007), which comprises the Paraná River basin. 
This is a fish species found both in lotic and lentic environments, 
preferably in the latter (lagoons) (Agostinho et al. 1997, Agostinho 
& Júlio Júnior 1999). Its diet consists mainly of detritus and sediment 
(Fugi et al. 2001, Hahn et al. 2004) and, along with other members 
of the Loriicaridae family, is regarded as a trophic specialist 
due to adaptations in its digestive tract (ventral mouth position, 
sucker-shaped lips, spatular teeth, long and coiled intestine, among 
others) to use this kind of foods (Fugi  et  al.  2001). The elevated 
level of specialization has been appointed as an advantageous 
characteristic in the use on these resources, which are widely 
available in lentic environments (Bowen 1983, Lowe-McConnell 
1999, Bennemann et al. 2000).

A common ecological attribute among detritivores, particularly 
those with high population abundance such as L. platymetopon, is 
the expressive contribution to nutrient cycling (Moore et al. 2004, 
Garcia & Benedito 2010). Besides, this species was regarded as an 
important prey in the diet of various piscivores in the Upper Paraná 
River (Hahn et al. 2004), showing its ecological relevance as a link 
in the aquatic food chain.

There are two further peculiarities about L. platymetopon. 
The first is the parental care afforded to its offspring, which is 
done by males who carry the eggs up to the moment of hatching 
(Dei Tós et al. 1997). The second regards the species’ success in 
colonizing new environments, as verified in the Upper Paraná River 
floodplain, where L. platymetopon currently figures among the 
most abundant fish species (Luiz et al. 2004, Agostinho et al. 2004, 
Morales et al. 2009). This species had spread from the middle Paraná 
River after the removal of the natural barrier of the Sete Quedas 
Falls, when it was flooded by the damming of the Itaipu reservoir 
in 1982 (Agostinho et al. 1992, 1995, 2004, Luiz et al. 2004, Júlio 
Júnior et al. 2009).

Further information on the abundance and reproductive 
biology of this species can be found in Vazzoler et al. (1997), Dei 
Tós et al. (1997), Quero et al. (2002, 2004), Suzuki et al. (2004), 
Luiz  et  al.  (2004) and Marcucci  et  al.  (2005). However, studies 
concerning this species do not exist for Ilha Grande National Park, 
which is a protected area of the Upper Paraná River lowlands. Of 
particular interest in this ecosystem is the Saraiva Lagoon, for its 
relevance in the region physiognomy by being one of the largest 
lagoons in this park (Schneider 2009), and for its characterization 
as a natural nursery for fish (Baumgartner et al. 2008). Considering 
that L. platymetopon is one of the most abundant species in lentic 
environments from the Upper Paraná River floodplain (Agostinho  et  
al. 1995, 2004, Luiz  et  al. 2004), it is expected that this species is 
abundant and reproduces in Saraiva lagoon. Additionally, temporal 
variations could be observed and as this is a large lagoon, the species 
could occupy and reproduce in specific sections preferably. As such, 
this study aimed to evaluate possible spatial and temporal variations 
in the relative abundance and the main events of the reproductive 
cycle of L. platymetopon in the Saraiva Lagoon.

Material and Methods

1. Study area

Ilha Grande National Park, located in the Upper Paraná River 
floodplain, is composed by an archipelago in which Saraiva Lagoon 

Table 1. Characterization of the sampling sections in the Saraiva Lagoon.

Sampling 
sections

Location and characteristics

Entrance Located between coordinates 24° 00’ 57.9” S and 
54° 10’ 39.4” W. Present extensive connection with 
the Paraná River, which gives this area a slightly 
lighter water color in comparison with the rest of 
the lagoon. Both margins feature dense arboreal 
vegetation, and macrophyte stands composed mainly 
by Eichhornia  azurea. Width is around 60 m, with 
slightly steep banks.

Middle Located between coordinates 24° 00’ 47.8” S and 54° 
0.8’ 26.2”  W. It shows extensive stretches of aquatic 
vegetation, especially on the right margin, which 
features low declivity that form easily floodable plain, 
covered with gramineae. The left margin includes, 
beyond gramineae, little arboreal vegetation and 
relatively steep edges. Width is approximately 180 m.

End Located between coordinates 23° 59’ 56.5” S and 
54° 06’ 21.6” W. It is a rather shallow stretch, with 
herbaceous vegetation, and extensive macrophyte 
stands. Width is about 150 to 170 m. Its margins are 
an extensive floodplain grass-covered. Among all three 
sampled sections, it featured the lowest mean values of 
dissolved oxygen and water transparency.
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for homogenization, and left at rest for the detachment of the 
membrane that envelops the oocytes. After this procedure, the 
oocytes were preserved in alcohol 70%.

Voucher specimens were deposited in the Fish Collection at 
the Núcleo de Pesquisa em Limnologia, Ictiologia e Aquicultura 
(NUPELIA) in Maringá, Paraná State, Brazil: NUP 6433.

3. Relative abundance, reproductive attributes 
and data analysis

Inferences regarding the spatial and temporal variations in the 
abundance of L. platymetopon were done based on catch per unit 
effort values (CPUE = number of captured individuals per 1,000 m2 
of gillnets in 12 hours - King (1995) of juveniles and adults for the 
different months and sampling sections. The CPUE was calculated 
using the following formula: CPUE = N/E * 1000, where N is the 
number of individuals in the population, and E is the effort (net’s 
area).

In this study, were considered as reproductive tactics: i) duration; 
ii) time; iii) location of spawning considering all adults females; iv) 
oocyte diameter; and v) fecundity using 10 mature females with values 
of Gonadosomatic Index (GSI) compatible with the maximum values 
pointed for this species (see Vazzoler, 1996).

The duration, time and location of spawning were evaluated 
through the relative frequency of the gonadal maturation stages and 
through monthly values of the Gonadosomatic Index (GSI) (Vazzoler 

1996), which was calculated using the following formula: GSI = 
GW/TW * 100, where GW is the gonad weight, and TW is the total 
weight. This analysis considered only adult females.

In order to determine oocyte diameter and fecundity, one-
gram samples were taken from the total ovary weight, and oocytes 
were measured and counted. Oocyte diameter was established by 
measuring the batch of mature and hyaline oocytes in the fi nal 
stage of vitellogenesis. For this, we used a stereoscopic microscope 
with eyepiece in millimeters. The measurements were converted to 
micrometers, in a 16-fold increase.

Both, absolute (number of oocytes in the pair of mature ovaries) 
and relative (number of oocytes per unit of weight or length) fecundity 
were evaluated. Absolute fecundity for the reproductive period was 
estimated considering the larger oocyte batches of mature ovaries, 
and obtained according to the formula AF = n* GW/SW, in which n 
is the number of oocytes in the sample, GW is the gonad weight, and 
SW is the sample weight (Vazzoler 1996). Relative fecundity was 
obtained by dividing the absolute fecundity by the total weight and 
standard length of the 10 mature females chosen as described before.

In order to verify whether the GSI values differed between 
the sampling sections and months, and whether the mean oocyte 
diameters differed among the individuals, ANOVA’s null model was 
performed using the ECOSIM (Gotelli & Entsminger 2007) program 
with 10,000 randomizations. Pearson’s correlation was applied to 

Figure 1. Location of Saraiva Lagoon in the Ilha Grande National Park. Points indicate sampling sections (1 = entrance, 2 = middle, and 3 = end).
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indicate the level of association between absolute fecundity and 
oocyte diameter. The significance level adopted was 0.05.

Results

A total of 175 specimens of L. platymetopon were captured, with 
121 females (99 adults and 22 immature; minimum and maximum 
SL: 15.0 and 29.8 cm, respectively) and 23 males (19 adults and 4 
immature; minimum and maximum SL: 15.6 – 24.3 cm, respectively). 
Thirty-one specimens were not eviscerated, and were deposited in the 
fish collection at the Ichthyology Laboratory of the State University 
of Mato Grosso do Sul, Universitary Unity of Mundo Novo.

Regarding the temporal variation of the CPUE values, the greatest 
abundance was recorded in February, with constancy of high values 
from April to July (Figure 2). The species occurred in all three 
sampled sections; however, no spatial pattern was observed with 
regards to abundance.

Mean GSI values differed significantly over the months, and 
revealed that the reproductive period of L. platymetopon was long, 
from September to February (spring/summer) (Figure 3). The 
observation of a higher number of females with spent ovaries and 
rest ovaries in the subsequent months indicated that spawning ceased 
during autumn and winter (Figure 4).

Concerning the reproduction site, it was observed that 
L. platymetopon spawning was higher in the end section (Figure 5), 
with significant spatial differences among mean GSI values. We also 
verified that mature females were captured in all sections (Figure 6). 
Nevertheless, the highest number of mature females that also showed 
the heaviest ovaries was restricted to the end section.

Loricariichthys platymetopon featured large oocytes, with mean 
diameter varying between 1.38 and 2.16 mm, and 1.67 ( ± 0.76) mm 
was the mean value recorded for the species (Figure 7). The absolute 
fecundity estimated for the reproductive period varied from 522.9 to 
1,594.6 oocytes. Mean absolute fecundity estimated for the species 
was 962.1 (SD ± 382.48) oocytes (Figure 8), and relative fecundity 
was 7.60 (SD ± 2.25) oocytes/g and 5.13 (SD ± 0.75) oocytes/cm.

Discussion

In order to successfully reproduce, organisms developed over time 
reproductive strategies with varied degrees of flexibility (tactics) to 
face environmental changes (Vazzoler 1996). The variability of these 
tactics models the strategy adopted by the species and is fundamental 
to their maintenance in the environment (Potts & Wootton 1984, 
Vazzoler 1996, Wootton 1998). As such, the permanence of species in 
different habitats, reflected by abundance levels, is highly dependent 
on reproductive success over time (Arantes et al. 2011).

Figure 2. Total CPUE values in the different sampled sections during the 
study period.

Figure 3. Mean gonadosomatic index values during the study period. Vertical 
bar = standard error. ANOVA results were inserted in the graph.

Figure 4. Relative frequency of gonadal maturation stages during the study 
period.

Figure 5. Mean values of the gonadosomatic index among sampled areas. 
Vertical bar = standard error. ANOVA results were inserted in the graph.
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In this study Loricariichthys platymetopon was abundant. High 
abundance values for L. platymetopon in different biotopes of the Upper 
Paraná River floodplain were recorded by Agostinho et al. (1995, 
2004), Luiz  et  al.  (2004). Prior to the construction of the Itaipu 
Reservoir, this species was not captured in what is today upstream, 
and was restricted only to the Middle Paraná River (Graça & Pavanelli 
2007). However, the damming of Itaipu in 1982 culminated in the 
suppression of the physical barrier created by Sete Quedas Falls, 
which had separated two distinct ichthyofaunal provinces – Upper 
Paraná River and Parano-Platense (Bonetto 1986). This resulted 
in the dispersion of several species from the Middle to the Upper 
Paraná River, such as L. platymetopon, Serrasalmus  marginatus, 
Pterodoras   granu losus ,  Parauchen ip terus   ga lea tus , 
Trachydoras  paraguayensis ,  Hypophthalmus  edentatus , 
Ageneiosus  ucayalensis, Ageneiosus  inermis (Agostinho & Júlio 
Júnior 1999, Graça & Pavanelli 2007, Langeani et al. 2007), among 
others, altering the structure and composition of the ichthyofauna 
upstream (Agostinho & Júlio Júnior 1999). Among them, L. 
platymetopon, S. marginatus and P. galeatus became the most 
abundant fish species in lagoons, rivers and channels of the Upper 
Paraná River floodplain (Luiz et al. 2004, Agostinho et al. 2004).

Specifically for the fish assemblage in Saraiva Lagoon, 
preliminary assessments indicated L. platymetopon as the most 
abundant species (unpublished data). In the results presented here, 
temporal variations in the abundance of this species were probably 
related to the fluctuations in the level of the Paraná River.

The hydrological cycle of this river, characterized by flood period 
during summer and dry in winter, was indicated as a key factor in 
determining abiotic factors as well as the density and diversity of 
aquatic communities (Thomaz  et  al.  2004). Thus, an increase in 
fish concentration in lagoons is expected during the dry season 
due to water retraction from flooded areas (Goulding 1980, Lowe-
McConnell 1999) and, in the particular case of sedentary species 
such as L. platymetopon (Suzuki et al. 2004), their confinement to 
the floodplain lagoons (Goulding 1980, Lowe-McConnell 1999, 
Agostinho et al 2004).

This must have contributed to the constancy of high capture 
numbers during autumn and winter. Inversely, the diluting effect of 
the flood (Junk et al. 1989, Neiff 1990) may have been responsible 
for low capture levels during the summer. However, the peak in 
capture recorded in February, a month in which oxygen conditions 
were stressful for the majority of fish (unpublished data), may be 
associated with the ability by L. platymetopon to use atmospheric 
oxygen as a secondary source. The presence of an accessory pocket-
shaped respiratory organ, attached to the digestive tract, allows this 
species withstand low oxygen concentrations (Silva et al. 1997). The 
massive capture of species with accessory aerial breathing such as 
Callichthys callichthys and Hoplosternum littorale (Lowe-McConnell 
1999, Jucá-Chagas & Boccardo 2006) in detriment of others in 
February at Saraiva Lagoon (unpublished data) gives credence to 
that hypothesis. Spatially, L. platymetopon showed no preference 
for any specific sections of the lagoon, indicating that the species 
uses the entire water body.

Among the most flexible reproductive tactics for fish, 
highlight is given to spawning period and time. These attributes 
can vary from one year to another, for the same species (Vazzoler 
1996, Suzuki  et  al.  2004). Some divergences were found in the 
literature regarding the reproductive period of L. platymetopon 
(Dei Tós  et  al.  1997, Querol  et  al.  2002, Marcucci  et  al.  2005). 
Nevertheless, the prevalence of spawning between spring and 
summer – two seasons with a longer photoperiod, higher temperatures 
and greater rainfall – was a common characteristic observed in the 
these studies, as was the case for this species at Saraiva Lagoon.

Figure 6. Relative frequency of gonadal maturation stages among sampled 
areas.

Figure 7. Mean values of oocyte diameter (mm) from analyzed individuals. 
Dashed line represents the mean diameter for the species, and the vertical 
bar represents the standard error. ANOVA results were inserted in the graph.

Figure 8. Total fecundity (number of oocytes) for the analyzed individuals. 
Dashed line represents the mean fecundity for the species.
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In regards to the spatial variation of spawning, the presence 
of mature females in all three sampled sections suggests that 
this event took place throughout the entire biotope. It should 
be stressed that Saraiva Lagoon is an important site for fish 
larvae survival (Gogola  et  al.  2010), including L. platymetopon 
(Baumgartner  et  al.  2008). This environment was regarded by 
Nakatani et al. (2004) as a natural nursery, due to its high density 
of ichthyoplankton kept by the abundant aquatic vegetation in the 
margins, acting as a source of shelter and food. The prevalence 
of females with heavier ovaries at the end of the lagoon suggests 
that spawning is concentrated in this section. Among the sampled 
sections, it is the shallowest, with the lowest levels of transparency 
and dissolved oxygen. The reproduction of L. platymetopon in 
turbid and hypoxic environments was equally reported by Dei 
Tós et al. (1997). Such conditions can hinder the development of eggs 
and larvae if there is no water renewal; however, they can reduce 
mortality from predation, as they prevent the action of visual predators 
(Agostinho et al. 1992). Under conditions of hypoxia, the swimming 
movements of males carrying offspring to areas with more oxygen 
represent an essential factor in aerating the eggs (Freire & Agostinho 
2000), thus warranting the necessary oxygen for their development.

Parental care in fish shows varied degrees of offspring protection, 
from adhesive eggs deposition in specific substrates, building and 
maintaining nests, oral incubation, to egg adhesion to the parental 
structures, and can be performed by the couple or by only one of the 
individuals (Smith & Wootton 1995, Wootton 1998, Gross 2005, 
Rushbrook et al. 2010). In the particular case of L. platymetopon, this 
task is attributed to males, which carry the eggs until hatching time. 
During the reproductive period, the species features an accentuated 
sexual dimorphism characterized by increase of the lip structures 
formed in the ventral area of males, where eggs remain attached (Dei 
Tós et al. 1997). This type of parental care appears to be common 
among Loricariidae (Py-Daniel & Cox Fernandes 2005), and has 
been recorded for L. typus (Machado-Allison & Lopes-Rojas 1975, 
Machado-Allison 1990), L. anus (Bruschi-Júnior et  al.  1997) and 
L. apixii (Duarte  et  al.  2007). For Megalancystrus  aculeatus and 
Hypostomus ternetzi, males guard the nests where the adhesive eggs 
are laid (Suzuki et al. 2000).

Much information on the reproductive strategy of fish is contained 
in the ovaries, specifically in the oocytes. Their diameter can reflect 
the level of parental care developed by a species – egg size increases 
with the quality (duration) of such care (Gross & Sargent 1985, 
Sargent et al. 1987). Positive relationships were observed between 
egg size and offspring survival rates (Ahnesjö 1992). In addition to 
having higher survival rates, clutches resulting from large eggs are 
more resistant to starvation (Ahnesjö 1992). Furthermore, there is 
also an inverse relationship between fecundity and oocyte diameter, 
in that species with larger oocytes are less fertile (Duarte & Alcarraz 
1989, Adebisi 1990).

Loricariichthys platymetopon females at Saraiva Lagoon showed 
scarce but large oocytes. Species with parental care tend to produce 
large oocytes and in lower number (Winemiller & Rose 1992, Suzuki 
1992, Kolm & Ahnesjö 2005). This reduced fecundity is compensated 
by the high energy invested in caring for and protecting the eggs, as 
they take longer to hatch. When compared to other females of the 
same species, the diameter and absolute fecundity values were lower 
than those recorded by Marcucci et al. (2005) and Suzuki et al. (2000), 
while the relative fecundity value was intermediary compared to that 
found in these two studies. It is worth mentioning that fecundity is 
a subjective measurement, especially for parceled spawning species 
such as L. platymetopon (Suzuki et al. 2000). This is related to the 
uncertainty of how many batches and oocytes had been eliminated 
up to the moment of capture.

The high abundance of L. platymetopon at Saraiva Lagoon, as 
well as at other biotopes of the Upper Paraná River floodplain, is 
linked to several factors, among them, stands out those related with 
feeding and reproductive strategies. Multiple spawning, extended over 
a long reproductive period, may contribute to the species recruitment, 
maintaining its numeric abundance. Allied to that, the intense parental 
care possibly contributes to increase egg viability, as well as the 
chances of survival for larvae and juveniles (Wootton 1998). The fact 
that L. platymetopon requires a single type of environment to complete 
its life cycle, thus eliminating the stress caused by migration, and its 
independence from floods for spawning, should adds great advantages 
for this species in maintaining its stocks in lentic environments.

In addition, future researches about the influence of abiotic factors 
on abundance and reproductive attributes of L. platymetopon at 
Saraiva Lagoon would be invaluable for the establishment of patterns 
underlying those herein suggested.
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