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Abstract

Growth parameters were estimated for Moenkhausia dichroura (Kner, 1858) (Characiformes, Characidae), a small-
sized and very abundant fish of the Pantanal lentic habitats commonly known as “pequira “. A method based on the 
length frequencies distribution and the ELEFAN I routine from the FISAT program were used. The fish were collected 
in the Baia da Onça, an oxbowlake of the sub-region Pantanal of Aquidauana, Mato Grosso do Sul, Brazil, from June 
to December 1988. The standard length of the captured fishes ranged from 29 to 76 mm with an average of 53 mm. The 
estimated growth parameters were L∞ = 81 mm (standard length), k = 0.85 year-1, C = 0.89, WP = 0.6 (Rn = 0.285). 
The WP indicated that growth reduction occurred in July, when the lowest temperature of the year was registered. The 
growth curve showed that captured individuals belonged to three cohorts. The obtained results seem robust and quite 
compatible with the biology of the fish and its adjustment to the environment. M. dichroura, in spite of not being a 
direct fishing interest, is an important species in terms of its ecological aspects, due to its abundance and high growth 
rate, and as a great food source for aquatic organisms and specially for larger fish of economic value. Considering the 
information gap about small fish, the parameters estimated for pequira constitute a comparison base for other growth 
studies of small-sized fish species of tropical environments.
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Estimativa dos parâmetros de crescimento para um pequeno peixe do  
Pantanal, Brasil: Moenkhausia dichroura (Characiformes; Characidae)

Resumo

Neste estudo foram estimados os parâmetros de crescimento para Moenkhausia dichroura (Kner, 1858) (Characiformes, 
Characidae), um peixe de pequeno porte e muito abundante nos ambientes lênticos do Pantanal, onde é conhecido, 
vulgarmente, como “pequira”. Para a estimativa dos parâmetros, foi utilizada uma metodologia baseada na distribuição 
mensal das freqüências de comprimento por meio da rotina ELEFAN I do programa FISAT. Os peixes foram coletados 
na Baía da Onça, uma lagoa do Pantanal do rio Aquidauana, Mato Grosso do Sul - Brasil, entre junho e dezembro de 
1988. O comprimento dos exemplares capturados variou de 29 a 76 mm com média igual a 53 mm. Os melhores ajus-
tes obtidos para os parâmetros de crescimento foram L∞ = 81 mm (comprimento padrão), k = 0.85 ano-1, C = 0.89 e 
WP = 0.6 (Rn = 0.285). O valor de WP indicou que a redução do crescimento ocorreu em julho, quando foram registra-
das as menores temperaturas do ano. A curva de crescimento obtida indicou que foram capturados indivíduos perten-
centes a três cortes. Os resultados obtidos parecem robustos e bastante compatíveis com a biologia do peixe e seu ajuste 
ao ambiente. M. dichroura, apesar de não ser de interesse direto para a pesca, é uma espécie importante sob o ponto de 
vista ecológico, em função de sua abundância e elevada taxa de crescimento corporal, constituindo uma grande fonte 
de alimento para os demais organismos aquáticos e, sobretudo, para os peixes maiores de valor econômico. Em função 
da carência de informações, os parâmetros aqui estimados para a pequira constituem uma base de comparação para 
outros estudos sobre o crescimento de espécies de peixes de pequeno porte nos ambientes tropicais.

Palavras-chave: pequira, Tetragonopterinae, rio Aquidauana, freqüência de comprimento, ELEFAN.
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1. Introduction

The floodplains are highly productive environments 
and evidence important ecological activities in the con-
tinents (Goulding, 1980, Bayley and Petrere, 1989). 
They constitute spawning and growth areas for lots of 
fishes as a result of their habitat diversity, supplying 
food and shelter against predators (Goulding, 1979;  
Lowe-McConnel, 1987). The Pantanal is an extensive 
alluvial plain located at the centre of South America, 
with a flooded area of about 140,000 km2 (BRASIL, 
1997), with the River Paraguay running slowly north-
south as the main drainage axis. This singular region 
encompasses a diversity of flora and fauna, that com-
bine in a complex hydrologic system, formed by dif-
ferent kinds of aquatic habitats such as rivers, corixos 
(intermittent creeks), ponds of different types and 
swamps (Mourão, 1989). As in other tropical wetlands, 
annual flooding is the main ecological phenomenon 
(Hamilton et al., 1996, Catella and Petrere, 1996), of 
fundamental importance for the ichthyofauna because 
the extension of the annual flood area and permanence 
time of waters in the field controls the habitat and food 
availability for the fish, conditioning their abundance 
(Catella, 1992).

Fish probably constitute one of the largest living nu-
trient and energy resources for the Pantanal ecosystem 
(Catella, 1992). According to Coutinho et al. (1997),  
32 bird species were found, among more than  
600 registered for the region are ichthyofagous, as well 
as three mammal species and seven snakes, besides the 
Pantanal alligator (Caiman crocodilus), a very abun-
dant reptile which ingests fish in all phases of its life 
(Santos, 1997). Although fish represent a quite diver-
sified group in the Pantanal plain, where more than  
260 species have been listed (Britski et al., 1999), the 
ecosystem is still little studied regarding fish (Machado, 
2003). Knowledge on fish species ecology (as well as 
in every tropical region) are mostly concentrated on 
those of larger sizes, due to their commercial interest 
(Lowe-McConnel, 1987).

Thus, the available knowledge about species biol-
ogy, populations dynamics and fish community struc-
ture of the Pantanal constitute a set of important tools 
to subsidize not only the sustainable exploration of the 
fishing resources, but also the regional development 
policy options, allowing to evaluate and foresee the 
possible effects on the ecosystem of the different op-
tions. In that sense, this study aims to contribute by 
estimating the growth parameters for Moenkhausia  
dichroura (Kner, 1858) (Characiformes, Characidae), a 
small-sized fish commonly known as “pequira” which 
is not exploited by the fisheries, but surely plays an im-
portant ecological role, since it is very abundant in len-
tic habitats of the region. The method used was based 
on the monthly length frequencies distribution of the 
individuals collected in the Baia da Onça, a Pantanal 
lake, during the period in which the lake remained dis-
connected from the river.

2. Material and Methods

2.1. Study area

This study was realized in the Baia da Onça  
(20° 02’ 14.639” S and 55° 57’ 55.994” W), an oxbow-
lake located on the right margin of the Aquidauana river, 
in the sub-region Pantanal of Aquidauana, about 60 km 
down river of Aquidauana city, Mato Grosso do Sul State, 
Brazil. The horseshoe form of the lake arises from the 
u-shaped bends characteristic of the river in this area, 
and it joins the river in the beginning of the flood sea-
son (December/January) and then becomes isolated 
again when the water level falls (April/May). Baia da 
Onça is a perennial lake, which keeps the water quality 
compatible for fish life during the whole year, as ob-
served in Ferreira et al. (1990). The area of the lake was 
evaluated in 10.4 ha during the drought period, with 
an average depth of 1.17 m and maximum depth of  
3.20 m, maximum length of 1672 m and an average 
width of 62.1 m (Catella, 1992).

In the plain, more than 40% of the Pantanal fish 
species are Characiformes (Britski et al., 1997), which 
include many small size species such as Moenkhausia 
dichroura, commonly known as “pequira”, as 
well as several other small fishes. According to 
Pouilly et al. (2003), the species have bento-pelagic 
habits, being usually found in the Amazon and Paraguay 
Basins. Catella (1992) studied the fish community 
structure and feeding of Baia da Onça. He verified that 
M. dichroura was the most abundant species in number 
and the second most abundant in biomass among more 
than 70 community species, feeding mainly on zoo-
plankton organisms (Copepoda and Cladocera).

2.2. Sampling procedure and data analysis

Samplings were accomplished monthly from June 
to December 1988, with duration from one to three 
days. Fish were caught using two types of gear: a 66-m  
dragnet and a 33-m mini-purse-seine net, both with 
stretched mesh size of 13.3 mm and 6.4 m high. The 
dragnets were used in the drier months when margins 
were available for trawling, and the mini purse-seine was 
used in the high water period, because it allows the catch-
ing of fish in the lake at that period. The individuals of  
M. dichroura collected with both nets were considered 
as a unique sample. The fish caught were cooled in the 
field and taken to the laboratory, where they were kept 
frozen, then defrosted only at the biometry time.

The standard lengths (Ls) - measures in millimeters 
from the tip of the muzzle to the end of the caudal pe-
duncle - were taken from at least 200 specimens each 
month. The total length (Lt) - in millimeters from the 
tip of the muzzle to the end of the caudal fin -, was 
also measured and the total weight (Wt) in grams was 
obtained using an electronic balance with 0.01 g pre-
cision. The relation between total length and standard 
length was adjusted using the Pearson linear regres-
sion, obtaining the linear equation: Lt = a + b Ls. The 
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total weight and standard length relation was adjusted 
by linear regression of the natural logarithms of these 
variables which were afterwards converted to the expo-
nential model: Wt = a Lsb.

The growth parameters of the von Bertalanffy mod-
el presented by Somers (1988) were estimated from 
the monthly distribution of standard length (Ls) of  
M. dichroura, using the ELEFAN I routine of the pro-
gram FISAT (Gayanilo et al. 1997), according to the 
equation:

L
t 
= L∞ [1 – e–k(t – to) – (CK/2p) [ sin 2p (t – ts) – sin 2p (to – ts) ]]	 (1)

where: L∞ = asymptotic length (mm); K = coefficient 
growth (year -1); t = relative age; to = nominal age when 
the length is zero; C = growth oscillation parameter; and 
WP = Winter Point = ts + 0.5 year.

In order to accomplish the analysis, the fish were 
separated in two standard length classes with inter-
val distributions of 1 and 2 mm, which were analyzed 
separately to compare the results. FISAT still supplies 
the growth performance index (f) proposed by Pauly 
and Munro (1984) (f = log

10
(K) + 2 log

10
(L∞)), which 

allows the comparison of the estimated parameters 
with those of other species or groups philogenetically  
related.

3. Results

The standard lengths were measured of 1602 
M. dichroura specimens captured varying from 29 to  
76 mm and of 53.0 mm average. A polymodal length 
frequencies distribution was obtained, however, this was 
asymmetric and truncated to the left side in the region of 
the smaller lengths (Figure 1).

The total weight (Wt) and the total length (Lt) of  
pequira were estimated in relation to the standard length 
(Ls), respectively by the following equations:

W
t 
= 1.55 x 10–5 x Ls3.045	 (2) 

(n = 1607, r = 0.948, P < 0.001)	

L
t 
= 1.165 Ls + 5.190	 (3) 

(n = 581, r = 0.978, P < 0.001)

The best set of growth parameters obtained for 
Moenkhausia dichroura were L∞ = 81 mm, k = 0.85 year‑1, 
C = 0.89, WP = 0.6 and f = 3.75. These values were ob-
tained for both distributions of 1 and 2 mm class inter-
vals, and the best adjustment was Rn = 0.285 to the last 
one. C value was close to 1, which indicates that the spe-
cies growth is subject to an expressive oscillation along 
the year. The WP value indicates that the smaller growth 
rate occurred in July, 1988. The growth curve indicated 
that the captured individuals belong to three cohorts and 
that the recruitment occurred in mid-October (Figure 2). 
Using biometry relations, a M. dichroura specimen 
with Ls = 81 mm, measures Lt = 99.5 mm and weighs  
Wt = 10.03 g. 

4. Discussion

Fish life strategies are the result of natural selection 
that aim to produce the biggest number of descendents 
that will survive until maturity under the conditions 
imposed by the biotope (Lowe-McConnell, 1987). 
Thus, the fact that Moenkhausia dichroura is the more 
abundant fish species in number in Baia da Onça is an 
indicator of its biological success, reflecting an adjust-
ment among the species demands and the environmen-
tal characteristics. A high growth rate for M. dichroura 
(k = 0.85 year-1) was estimated, as generally occurs for 
small-sized species, which also tend to present high rates 
of natural mortality (Pauly, 1980), characterizing itself 
as r-strategists. These estimates seem compatible with 
Benine’s (2004) consideration of M. dichroura as a high 
resilience species that could double its population size in 
less than 15 months.

The Baia da Onça is a perennial pond, which is an-
nually connected to the river and, therefore, is subject 
to rising water flowing from the river during the floods. 
The adjustment of the biological characteristics of  
M. dichroura to the environmental characteristics of the 
Baia da Onça corroborates Laë’s (1997) conclusions 
about the fish communities in African lakes. The author 
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Figure 1. Frequency distribution of standard length of 
Moenkhausia dichroura captured in Baia da Onça, a Pan-
tanal lake, Mato Grosso do Sul (Brazil).

Figure 2. Frequency distribution of standard length and 
growth curve estimated for Moenkhausia dichroura cap-
tured in Baia da Onça, a Pantanal lake, Mato Grosso do Sul 
(Brazil) for 1988.
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verified that the r-strategist fish – the ones that evidence 
fast growth, precocious maturity and high resilience 
– present a relative advantage in the regions where the 
annual flood pulse occurs. These fish are able to establish 
themselves more quickly in the water bodies and are more 
capable of enduring the part of the year that offers fewer 
resources, as compared to the k-strategists species, ac-
cording to Laë (1997). A similar situation was described 
by Junk et al. (1997) for the Amazon plain, verifying that 
the flood pulse promotes the increase of the nutrients nec-
essary for the r-strategist fish.

The growth performance index value (f’) is the 
result of the relation between L∞ and k and should 
present close values for species phylogenetically related  
(Gayanillo et al., 1997). Thus, its values constitute a 
reference to validate the growth parameters estimate. 
However, only little information about small-sized spe-
cies growth phylogenetically close to M. dichroura is 
available in the literature. Capistrano-Santana et al. 
(2004), using ELEFAN I, estimated the growth param-
eters for “saicanga” Roeboides paranensis, a small-sized 
Characidae, which was captured during the same sam-
pling carried out for this study in Baia da Onça. Due to 
the lack of biological information on the species, the au-
thors chose not to present a single conclusive answer, 
but three sets of parameters that are shown in Table 1. 
It is observed that the growth performance index values 
obtained for M. dichroura differed by just 1.6% from 
those of sets 1 and 3 and differed by 2.9% from set 2 of 
R. paranensis. The M. dichroura C and WP values were 
close to those obtained in set 2 of R. paranesis (with an 
intermediary Rn value), that could suggest growth reduc-
tion for both species in July.

The polymodal aspect of the length frequency distri-
bution of M. dichroura indicates the presence of several 
cohorts that are compatible with a well-established spe-
cies population in Baia da Onça. The truncated distribution 
on the left side is probably due to the net selectivity: the 
13.3 mm meshes let most of the young individuals smaller 
than around 35 mm of the standard length escape.

The WP value corresponded to July, the coldest 
month in 1988, with a monthly average temperature of  
18.1 °C registered at the Climatological Station of Fazenda 
Nhumirim in the sub-region Pantanal of Nhecolândia 
(Embrapa, 1997). Therefore, this indicates that the pe-
quira growth reduction is related to the decrease in tem-
perature. In fact, under controlled experiment conditions, 

it is observed that the decrease in temperature can de-
lay the growth of the fish (Lorenzen, 1996; Halls et al., 
1999). The Moekhausia dichroura growth curve indicat-
ed that the recruitment – the entrance of a new cohort in 
the population – would occur in the middle of October, 
but there is no available information about the species 
reproduction. However, this period does not agree with 
the biology of the majority of Baia da Onça fish. They 
would be maturing their gonads at the end of the drought 
season (September/November) to spawn in the floods 
(December/January), when the renewed river waters in-
vade the lake (Catella, 1992). Another possibility to be 
considered is some interference of the selection of capture 
devices on the apparent recruitment period. Regarding 
this aspect, Catella (1992) observed an increase of the 
lake’s fish biomass from July to August, 1988. The author 
attributed that to the small specimen growth that escaped 
before and, only in August, became big enough to be re-
cruited for the nets band selectivity. This fact could intro-
duce some bias in establishing the recruitment period.

In spite of not being a direct fishing interest, 
Moekhausia dichroura is an important species in terms of 
ecological aspects, due to its abundance and high growth 
rate, as a great food source for aquatic organisms and spe-
cially for the larger fish of economic value. The present 
study demonstrates that Baia da Onça, together with other 
perennial lakes of the Pantanal with similar characteristics 
constitute adequate habitats for growth and maintenance 
of M.dichroura populations. Moreover, regarding to the 
lack of information, the set of parameter estimates for 
pequira constitutes a comparison base for other growth 
studies of small-sized fish of tropical environments.
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