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ABSTRACT 

 

The aim of the present study was to characterize the relationships that occur between morphometric 

variables of larvae of Lophiosilurus alexandri Steindachner, 1876 through their allometric growth 

analysis. Total length, head length and body height were correlated with standard length, head height and 

body height, as well as eye diameter and head height with head length. The results revealed allometric 

positive relation during the initial development, where the b coefficient varied between 1.10 and 2.81. 

The variable pre-anal distance in relation to the standard length and the snout length in relation to the 

head length revealed an allometric negative relation, where the b coefficient was 0.85 and 0.94, 

respectively. 
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RESUMO 

 

O objetivo do presente estudo foi caracterizar os tipos de relações que ocorrem entre as variáveis 

morfométricas das larvas de Lophiosilurus alexandri Steindachner, 1876, por meio da análise de seu 

crescimento alométrico. As variáveis comprimento total, comprimento da cabeça e altura do corpo foram 

correlacionadas com o comprimento padrão; a altura da cabeça com a altura do corpo; e o diâmetro do 

olho e a altura da cabeça com o comprimento da cabeça. Os resultados revelaram relações alométricas 

positivas durante o desenvolvimento inicial, quando o coeficiente b variou entre 1,10 e 2,81. A variável 

distância pré-anal em relação ao comprimento padrão e a variável comprimento do focinho em relação 

ao comprimento da cabeça revelaram relação alométrica negativa quando o coeficiente b foi 0,85 e 0,94, 

respectivamente. 

 

Palavras-chave: desenvolvimento inicial, estudo morfométrico, pacamã 

 

INTRODUCTION 

 
Analyses of morphometric measurements  

allow comparisons of different developmental 

stages between species, and with other 

morphologic characteristics, they are useful in 

species identification (Sanches et al., 1999). 

Lophiosilurus alexandri Steindachner, 1876 

reproduces in captivity, has high commercial 
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value in the Brazilian State of Minas Gerais 

(Sato et al., 2003) and has a great potential for 

aquaculture (Bazzoli and Godinho, 1997). 

According to Sato et al. (1987) this species is 

close to extinction in the upstream region of the 

Três Marias reservoir in Minas Gerais.  

 

L. alexandri is a species that is still not well 

studied, and aspects related to its initial 

development are not totally understood. The  
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survivor of the larvae of these species regarding 

stocking densities and the tolerance to different 

salinities were already determined (López and 

Sampaio, 2000; Luz and Santos, 2008). 

Moreover, the growth in different luminosity 

conditions and types of food, and the early 

development stages of the species are described 

in literature (Tenório et al., 2006; Guimarães-

Cruz et al., 2009). 

 

The importance of the knowledge about the 

characteristics of its initial development was 

mainly due to its economic potential, considering 

its importance in fishing at the São Francisco and 

Doce rivers basins, and also for aquaculture and 

preservation of this species, since its fishing is 

predatory and the alterations and elimination of 

its natural habitat are reducing the natural stocks. 

Thus, the allometric growth patterns were 

studied with the aim to characterize the 

relationships that occur between morphometric 

variables of L. alexandri larvae.  

 

Therefore, this study may provide morphometric 

data that can be useful for the taxonomy, 

aquaculture and conservation of this species. 

 

MATERIAL AND METHODS 

 
In the larviculture laboratory of the Hydrobiology 

and Hatchery Station at Três Marias – 

CODEVASF, nearly 300 newly hatched larvae 

originating from a natural spawning were  

placed in a container (0.43m
2 

bottom area) with 

flowing water. Ten specimens were collected every 

24h from hatching (day 1) until day 30 post-

hatching. Larvae were anaesthetized with 

ethylenglycolmonophenylether (Merck, 0.2 – 

0.5mL L-1) (Koumoundorous et al., 1999) and 

fixed in 2% buffered-formaldehyde solution for 24 

h. From day 7 onward the larvae were fed daily 

with rotifers and cladoceran.  

 

At the moment of collection the physical/ 

chemical parameters of the water were registered 

with a Horiba multi-analyzer: temperature 

(23.99±1.80°C), pH (6.40±0.27), electric 

conductivity (60.50±4.86µS cm
-1

) and dissolved 

oxygen (4.11±0.82mg L
-1

), which were 

considered adequate for larval development. 

 

Using a stereoscopic microscope, the specimens 

were used to obtain morphometric data: total 

length, standard length, snout length, eye 

diameter, head length, head height, body height 

and pre-anal distance, using a digital paquimeter 

(precision 0.01mm), on the specimens collected 

from the day 1 to day 30. 

 

For the analysis of corporal relations, the 

morphometric variables of total length, head 

length, body height and pre-anal distance were 

related to the standard length. The head height 

variable was related to the body height. The 

snout length, eye diameter and head height 

variables were related to the head length during 

development. To verify the type of relation 

between the variables, the allometric growth 

analysis (Fuiman, 1983) was used. To determine 

the intercept, the coefficient of growth of the 

potential equation and r
2
 value were used in the 

linear regression with data transformed into the 

base of natural logarithms, using standard length, 

body height and head length as independent 

variables, as the effected analysis. To determine 

the type of growth, the growth coefficients were 

compared statistically through the T test 

(p<0.05). When b=1, the growth was isometric. 

The growth was allometric positive when b>1 

and allometric negative when b< 1. 

 

RESULTS AND DISCUSSION 

 

The total length, head length and body height 

variables in relation to the standard length; head 

height in relation to body height and eye 

diameter and head height in relation to the head 

length revealed positive allometric growth during 

the initial development, or had a proportionally 

bigger increment of those variables in relation to 

the standard length, body height and head length, 

respectively (Figure 1). The pre-anal distance 

variable in relation to the standard length and the 

snout length in relation to the head length 

revealed negative allometric growth (Figure 2). 
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Figure 1. Positive allometric relations between the morphometric registered variables for L. alexandri 

larvae regarding standard length (a, b and c), body height (d) and head length (e, f). 

 

The present study characterized the types of 

relationships that occur between morphometric 

variables L. alexandri larvae through its 

allometric growth. Important morphometrical 

alterations responsible for the transformation of 

the larval body shape into the juvenile form 

occur in a relatively short period (Osse et al., 

1997). These alterations in the corporal ratios are 

associated with the increase in length of the 

juvenile (Osse and van den Boogart, 1995). 

Furthermore, the juvenile suffers alterations that 

are related to the development of structures that 

allow exogenous feeding and swimming abilities 

to avoid predators or to capture prey (Russo et 

al., 2007). In this direction the Parauchenipterus 

galeatus (Linnaeus, 1766) (Auchenipteridae) 

species studied by Sanches et al. (1999) 

presented positive allometric growth regarding 
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the standard length, for body height and pre-anal 

distance, from the first to the twentieth day.  

In addition, in Bryconamericus stramineus 

(Eigenmann, 1908) (Characidae), the snout 

length, eye diameter and head height variables in 

relation to the head length, as well as the pre-anal 

distance, body height and head variables, in 

relation to the standard length showed positive 

allometric growth (Galuch et al., 2003). In L. 

alexandri the variables were also related to the 

head length and the standard length, however, 

pre-anal distance and the snout length revealed 

negative alometrical growth. This negative 

alometrical growth of the snout length may be 

related to the fact that the species undergo a 

much accentuated metamorphosis, mainly in the 

more advanced developmental stages, when its 

dorsally-ventrally flattened body is more evident 

as shown in figure 3b. The positive allometry of 

the variable related to the head (head length, 

head height and eye diameter) during the  

larval development indicates continuous cerebral 

development, possibly allowing the improvement 

of the motor and sensorial ability. The total 

length and body height variables showed positive 

allometry, while the pre-anal distance variable 

presented negative allometry. This possibly 

evidences a standard growth of the trunk, 

different from the other segments of the body. 
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Figure 2. Negative allometric relations between the registered morphometric variables for L. alexandri 

larvae regarding standard length (a) and head length (b). 

 

CONCLUSIONS 

 

The results found in the present study showed 

that L. alexandri larvae undergo major changes 

in their body structures during their initial 

development, which are related to their 

adaptability and survival in the environment. 
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