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Abstract
Insects show morphometric variations associated with the environment that may be the result of phenotypic response or 
genetic inheritance, or both. Thereby, studies that emphasise the variability in body size are very useful for understanding 
the dynamics and the stability of ecological systems. Cornops aquaticum (Bruner, 1906) (Acrididae) is a semi-aquatic 
grasshopper, distributed from the southeast of Mexico to the south of Buenos Aires Province, Argentina, and is 
intimately associated with the aquatic macrophytes Eichhornia spp. and Pontederia spp. In its wide habitat distribution, 
C. aquaticum shows variations in its life cycle and morphometric differences that were observed suggesting geographic 
and host plant influence. Considering these findings, this study aimed to find out the morphometric characteristics of 
this species at the Pantanal of Poconé – MT, using the protocol of the project “HICWA – Host-Insect Coevolution on 
Waterhyacinth”, as well as to assess possible differences in each stage of development between the sexes and among 
seasonal periods (flood, high water, low water and dry). During 12 months a total of 600 individuals were collected in 
monthly collections of 50 grasshoppers, and of this total, 261 were adults and 339 nymphs. The following measurements 
were taken: total length (A); body length (B); wing length (I) and measurement of the hind femur (H). The results 
showed that both male and female have different measurements but not correlated with seasonal periods. The average 
obtained for each character and the seasonality showed the highest values during the flood period. In nymphs, the 
measurement of the posterior femur presented the lower variation between individuals and characters. 

Keywords: body size, development, grasshopper, sexual dimorphism, Pantanal.

Morfometria de Cornops aquaticum (Orthoptera: Acrididae: Leptysminae) 
no Pantanal de Mato Grosso, Brasil

Resumo
Insetos apresentam variações morfométricas associadas ao ambiente que podem ser resultado tanto de respostas 
fenotípicas, quanto da herança genética, ou de ambos. Assim, estudos que enfatizam a variabilidade no tamanho do 
corpo do inseto são de grande utilidade para o entendimento da dinâmica e da estabilidade dos sistemas ecológicos. 
Cornops aquaticum (Bruner, 1906) (Acrididae) é um gafanhoto semi-aquático, distribuído desde o sudeste do México 
até o sul da província de Buenos Aires, Argentina, demonstrando íntima associação com macrófitas aquáticas dos 
gêneros Eichhornia e Pontederia. Em sua ampla distribuição de habitats, C. aquaticum apresenta variações em seu 
ciclo biológico e diferenças morfométricas que sugerem uma influência tanto geográfica, quanto da planta hospedeira. 
Diante disto, esse estudo objetivou conhecer as características morfométricas dessa espécie no Pantanal de Poconé (MT), 
empregando o protocolo do projeto “HICWA – Host-Insect Coevolution on Waterhyacinth”, bem como avaliar possíveis 
diferenças em cada estádio de desenvolvimento entre os sexos e entre os períodos sazonais dessa região (enchente, 
cheia, vazante e seca). Durante 12 meses foram coletados, mensalmente, 50 gafanhotos, totalizando 600 indivíduos, 
sendo 261 adultos e 339 ninfas, nos quais foram tomadas as medidas do comprimento total (A); comprimento do 
corpo (B); comprimento da asa (I) e medida do fêmur posterior (H). Os resultados indicam indivíduos adultos, tanto 
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1. Introduction 

Insects show morphometric variations associated with 
the environment which may be result of either phenotypical 
responses or genetic inheritance, or both. Begon et al. 
(2006) reported that the individuals that composed a species 
population are not identical and may vary, sometimes very 
slightly, in size, development rate and/or in response to 
temperature. Studies point out that the variation in body 
size is a property of natural populations and has important 
ramifications for the understanding of the dynamics and 
stability of ecological systems (Filin and Ovadia, 2007).

Assessing the morphometric characteristics of insects 
has been very useful in population studies, in terms of 
communities, and is used for the identification of nymph 
stages, features of sexual dimorphism (Zolessi, 1956; Turk 
and Barrera, 1976; Cepeda-Pizarro et al., 2003; Domenico, 
2005; Cherril, 2005; Franceschini et al., 2005; Ferreira et al., 
2006; Seffrin et al., 2006), life history and evolution with 
host plants (Klingenberg and Spence, 1997; Ahnesjö and 
Forsman, 2003; Adis et al., 2008), as well as ecological 
studies of populations and communities (Dirsh, 1953; 
Roonwal, 1981; Filin and Ovadia 2007;  Pires et al., 2008).

Cornops aquaticum (Bruner, 1906) (Orthoptera: 
Acrididae: Leptysminae) is a semi-aquatic grasshopper 
and is found from the south-east of Mexico down to the 
south of Buenos Aires Province, Argentina (Adis et al., 
2007). Its biological life cycle is developed based on the 
Pontederiaceae macrophytes Eichhornia crassipess (Mart.) 
Solms, E. azurea (Sw.) Kunth, Pontederia cordata L. and 
P. lanceolata Nutt. (Zolessi, 1956; Guido and Perkins, 
1975; Adis and Victoria, 2001; Ferreira and Vasconcellos-
Neto, 2001; Lhano et al., 2005; Adis et al., 2007). These 
native South American plants introduced into different 
tropical and sub-tropical areas around the world and in 
some cases have become damaging mainly due to human 
action (Oberholzer and Hill, 2001). 

Due to the grasshopper´s affinity to its plant host, its 
use as a biological control agent is being studied and, to 
this end, a population of C. aquaticum was established in 
Pretoria, South Africa, using individuals from a variety of 
locations in South America so that research can be done 
on its host plant specificity, feeding preferences, capacity 
to adapt, genetic studies and phenotypical plasticity. This 
knowledge is required so that use of this insect is safe and 
meets objectives (Oberholzer and Hill, 2001). 

With widely distributed habitats in locations with 
differing climatic factors, studies show that C. aquaticum 
has variable biological life cycles with differing numbers 
of instars and alterations to its voltinism (Adis and Junk, 
2003; Adis et al., 2004; Brede et al., 2007). 

When comparing the population in quarantine in the 
Pretoria laboratory, studying South American populations, 
morphometric differences are found which suggest the 
influence of both geographical location and host plant on 
the body size of these insects (Adis et al., 2008). These 
differences between the populations can be explained by 
the influence of environmental variations on the selection 
and adaptation behaviour of these organisms producing 
a phenotypical plasticity (West-Eberhard, 1989) which is 
one of the factors that needs to be analysed when using a 
species for biological control. 

Faced with the need to better understand the biology 
and ecology of this insect, the “HICWA - Host-Insect Co-
evolution on Waterhyacinth project was set up involving ten 
countries (Argentina, Brazil, Colombia, France, Germany, 
South Africa, Nicaragua, Trinidad and Tobago, the United 
Kingdom and Uruguay), in order to research the co-
evolution of C. aquaticum with its host plants (Adis et al., 
2008). This study is part of the HICWA Project and aims to 
describe the morphometric aspects of C. aquaticum in the 
Pantanal of Mato Grosso, Brazil, a non-isolated population 
in an area predominated occupied by E. azurea in natural 
conditions, for subsequent comparison with other locations 
involved in this project. 

2. Materials and Methods

2.1. Study area
Sample collections were taken from the Piuval bay located 

in the Fazenda Ipiranga, Km 10 along the Transpantaneira 
Road (16° 24’00 S and 56° 37’00 W) in the Poconé of 
Pantanal in Mato Grosso state, in the period from March 
2006 to February 2007. The Piuval bay is originated by 
the flooding of the Bento Gomes River near to Poconé 
County, Mato Grosso State, which is a seasonally flooded 
area during the rainy season that possibility the formation 
of bays and lakes which remain until the middle of July 
(Fortney et al., 2004).

The predominant macrophyte in the bay during the 
whole collection period was E. azurea in association with 
other species that the occurrence alternated throughout the 
year. During flood and low water seasons, plants of the 
Nymphaeaceae family were found over the central part 
of the bay. Other plants presented during the collection 
period were Salvinia spp. (Salviniaceae), E. crassipes, 
Pontederia subovata (Seub.) Lowden, P. parviflora 
Alexander (Pontederiaceae), Ludwigia spp. (Onagraceae), 
Cyperus giganteus Vahl (Cyperaceae) and Pistia stratiotes 
L. (Araceae).

machos quanto fêmeas, de tamanho variado em todos os períodos sazonais, entretanto, essas variações não estão 
correlacionadas à sazonalidade. As médias obtidas para cada caracter entre os períodos sazonais demonstraram que 
houve diferenciação entre as medidas, revelando os maiores valores médios durante a enchente. Em ninfas, a menor 
variação entre os indivíduos em relação aos outros caracteres avaliados foi encontrada na medida do fêmur posterior.

Palavras-chave: tamanho corpóreo, desenvolvimento, gafanhoto, dimorfismo sexual, Pantanal. 
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The Pantanal of Mato Grosso is a floodplain where 
the flood pulse is relatively predictable and corresponds to 
an annual hydrological cycle, separated into two distinct 
phases: terrestrial and aquatic, divided over the year into 
four periods: flood (rainy terrestrial phase), high water 
(aquatic phase, inundation), low water (aquatic phase, 
water level falling), dry season (terrestrial phase without 
rain) (Junk et al., 2006).

2.2. Methodology
In accordance with the methodology defined by the 

HICWA Project, monthly collections were made of 50 
grasshoppers using an insect net (70 cm in diameter and 
1 metre long) on a slow-moving motor boat, independent 
of the time. The animals collected were placed in a plastic 
bag, with some E. azurea leaves inside, and transported 
live in polystyrene boxes to the Arthropod Ecology and 
Taxonomy Laboratory (LETA) of the Biosciences Institute 
of the Federal University of Mato Grosso (UFMT). Here 
they were frozen in an ordinary freezer until dead and 
then separated into adults and nymphs and their sex was 
established. The nymphs were separated according to their 
state of development. To determine the nymph stages, 
the hind femur measurement was used as suggested by 
Franceschini et al., (2005), and to establish the sex of the 
nymphs, illustrations of the male and female genitalia by 
Lhano (2002) were used. 

The morphological features were measured in accordance 
with Carbonell’s (2002) criteria and categorised as follows: 
A – total length, from the meridian to the end of the wing 
pads (nymphs) and of the tegmen (adults); B – body 
length, from the meridian to the end of the abdomen; 
I – wing length (adults only); and H- size of hind femur 
(Figures 1.1 and 1.2). The measurements were carried out 
using a stereoscopic, binocular microscope and millimetre 
graded paper. Each morphometric variable was described 
in terms of the sample mean (X), standard deviation (SD), 
highest and lowest values found (Rg) and the variation 
coefficient (VC) for each of the categories both in nymphs 
and adults using InfoStat (2002) software, observing the 
possible differences in each developmental stage, between 
the sexes and between the different seasonal periods found 
in this region. 

To assess the differences between the seasonal periods, 
the measurements were analysed within each of the 
categories (A, B, I and H) using variance analysis (ANOVA 
- One way) (α = 0.05) as a reference and testing variance 
homogeneity and the mean equalities from the Levene Test 
and the “F” Test. To complement this study a multivariate, 
discriminating analysis (MANOVA – CVA, PAST v.1.81) 
was employed, which allows for the visualisation of the 
morphological similarities between the individuals in the 
different seasonal periods by means of the projection of 
individual values for each period placed on the canonic 
axis of a bi-dimensional graph inputting the significance 
values of the differences between the mean values for each 
feature (Hammer and Harper, 2008). 

3. Results 

Over twelve months, 600 individuals were collected 
and measured of which 261 were adults and 339 nymphs. 
The nymphs were classified into each developmental stage 
as described in Table 1 whereby the size of the hind femur 
(H) showed the lowest variation coefficients in relation to 
the other morphometric features. 

The measurement with the greatest variation within 
each stage was the distance between the meridian and the 
end of the tegmen (A) which, in the fourth stage, has a 
coefficient of 21.03% for males and 16.58% for females. 
Although this measurement includes sclerite parts of the 
body, this result is influenced by wing growth which may 
not be uniform amongst the nymphs. 

Cornops aquaticum possesses sexual dimorphism with 
adult males being smaller than the females. This difference 
probably occurs in the last developmental instars since 
in the sixth stage measurement (B), the body size (from 
the meridian to the end of the abdomen) presented the 
highest values of  24 mm for males and 27 mm for females 
(Table 1), indicating the existence of distinct individuals 
although the mean did not show significant differences. 

In the assessment of the nymph morphometry between 
the seasonal periods (low water, dry, flood and high water 
season), only the variation of the “H” measurement (femur 
size) was significant in stage II (Table 2) with the lowest 
values recorded being for females during the inundation 
period, influencing the variance analysis with different 
results between the sexes, F = 1.70, p = 0.190 for males 
and F = 5.48, p = 0.002 for females. 

The measurements of adults showed little variation 
within the months. During the whole collection period the 
only records of significant variation coefficient occurred for 
features “A” and “I” in the month of March 2006 with values 

Figures 1. Morphometric measurements in grasshoppers, 
nymphs (1) and adults (2), in accordance with Carbonell 
(2002). Nymphs (A – total length, from the meridian to the 
end of the wing pads; B – body length, from the meridian 
to the end of the abdomen and H- size of hind femur) and 
adults (A – total length, from the meridian to the end of the 
tegmen; B – body length, from the meridian to the end of the 
abdomen and I – wing length).
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Table 1. Morphometric data obtained from each nymph stage of C. aquaticum collected from the Piuval bay, in the Pantanal 
of Poconé, MT. 

Stage  Males Females
A* B H A B H

I X 3.24 6.93 3.62 3.29 7.1 3.71
SD 0.37 0.87 0.31 0.4 0.79 0.34
Rg 2.5-4.0 5.0-9.0 3.0-4.0 2.5-4.5 5.5-9.0 3.0-4.0
VC 11.57 12.56 8.63 12.37 10.98 9.06
n 21   31   

II X 3.96 9.07 4.93 4.06 9.31 4.86
SD 0.5 1.12 0.17 0.42 0.92 0.31
Rg 3.0-5.0 6.0-11.0 4.5-5.0 3.0-5.0 7.5-11.0 4.0-5.5
VC 12.59 12.37 3.49 10.26 9.93 6.45
n 23   45   

III X 5.09 11.88 6.45 5.06 11.68 6.5
SD 0.48 1.2 0.45 0.72 1.21 0.52
Rg 4.0-6.5 10.0-15.0 6.0-7.0 3.0-7.0 10.0-14.0 5.0-7.5
VC 9.37 10.28 6.93 14.18 10.38 8.07
n 38   41   

IV X 8.16 15.51 8.66 7.85 16.31 8.97
SD 1.72 1.56 0.82 1.30 1.56 0.83
Rg 6.0-12.0 13.0-20.0 8.0-10.0 5.5-11.5 12.5-19.0 8.0-10.0
VC 21.03 10.06 9.43 16.58 9.56 9.19
n 37   47   

V X 11.18 18.48 10.25 11.50 20.31 10.98
SD 1.40 1.59 0.92 1.91 1.52 0.66
Rg 7.5-13.0 14.0-21.0 8.0-11.50 9.0-14.0 17.0-23.0 10.0-12.0
VC 12.51 8.58 9.02 16.61 7.49 6.02
n 20   21   

VI X 13.63 21.75 12.25 14.09 21.45 12.27
SD 1.1 2.1 0.5 1.6 2.2 0.5
Rg 12.5-15.0 19.0-24.0 12.0-13.0 13.0-18.5 18.5-27.0 12.0-13.0
VC 8.14 9.48 4.08 11.31 10.34 3.81
n 4   11   

*A – total length, from the meridian to the end of the tegmen; B – body length, from the meridian to the end of the abdomen and 
H- size of hind femur (Figure 1.1); X – sample mean, SD – Standard Deviation, Rg – maximum and minimum values found 
and VC- the variation coefficient.

Table 2. Variance analysis (ANOVA) for the differences in the development stages and in the seasonal periods in C. aquaticum 
in the Piuval bay, Pantanal of Poconé, MT.
Stages I II III IV V VI

F p F p F P F p F p F p
A* 0.87 0.459 0.36 0.778 5.03 0.003 1.51 0.217 2.65 0.062 0.48 0.697
B 0.71 0.547 0.47 0.690 2.72 0.050 0.45 0.717 2.35 0.088 2.25 0.139
H 0.89 0.449 7.41 <0.001 1.12 0.347 1.41 0.244 1.81 0.162 1.20 0.354

*A – total length, from the meridian to the end of the tegmen; B – body length, from the meridian to the end of the abdomen and 
H- size of hind femur.

of 20.69% and 22.77%, respectively (Table 3). The adult 
individuals of this population possess sexual dimorphism 
whereby all the measurements assessed showed significant 
differences between males and females with distinct sizes 
between the sexes as seen in the multivariate analysis 
(Wilk’s lambda = 0.20, Pillai trace = 0.79, F = 251.4, 

p < 0.001), evidence that the males are smaller than the 
females (Figure 2). 

The results of the multivariate analyses for the differences 
between the seasonal periods are significant in males and 
females for measurements “A”, “B”, “I” and “H” (Table 4). 
The measurements obtained for each feature between 
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Table 3. Morphometric data obtained from adult C. aquaticum collected from the Piuval bay, in the Pantanal of Poconé, MT. 

Month  Males Females
A* B I H A B I H

March X 25.3 20.45 18.7 11.7 28.83 25.0 21.67 14.5
SD 1.87 1.83 1.57 0.48 5.97 2.65 4.93 1.32
Rg 21.5-28.0 16.0-23.0 15.5-21.0 11.0-12.0 22.0-33.0 22.0-27.0 16.0-25.0 13.0-15.5
VC 7.41 8.96 8.38 4.13 20.69 10.58 22.77 9.12
X 24.79 19.71 18.86 11.93 27.1 23.7 19.7 14.4

April SD 1.47 0.76 1.21 0.45 3.65 2.49 2.89 0.65
Rg 22.5-26.0 19.0-21.0 17.0-20.0 11.0-12.5 22.0-30.0 21.0-27.5 15.5-22.5 13.5-15.0
VC 5.92 3.83 6.44 3.77 13.46 10.51 14.65 4.53
X 25.93 20.0 19.43 11.57 32.2 25.7 23.4 15.6

May SD 1.54 0.82 1.27 0.98 1.3 1.15 1.19 0.89
Rg 24.0-28.0 19.0-21.0 18.0-21.0 10.0-13.0 31.0-34.0 24.0-26.5 22.0-25.0 14.0-16.0
VC 5.94 4.08 6.55 8.43 4.05 4.48 5.1 5.73
X 25.4 19.4 18.9 11.6 32.5 25.8 25.0 14.0

June SD 1.24 0.76 1.05 0.5 1.6 1.28 2 0.93
Rg 24.0-28.0 18.0-21.0 17.0-21.0 11.0-12.0 29.0-34.0 23.0-27.0 22.0-29.0 13.0-15.0
VC 4.9 3.89 5.55 4.27 4.93 4.98 0 6.61
X 25.75 20.63 19.71 11.08 32.25 26.63 23.81 13.88

July SD 1.86 1.3 2.12 0.79 1.75 0.92 1.6 0.35
Rg 23.0-28.0 18.5-23. 17.0-24.5 9.0-12.0 29.0-35.0 25.0-28.0 22.0-27.0 13.0-14.0
VC 7.24 6.3 10.73 7.15 1.75 0.92 1.6 0.35
X 27 21.09 20.0 11.73 32.5 26.82 24.68 14.55

August SD 1.48 1.04 2.31 0.47 1.79 1.94 1.35 0.69
Rg 24.0-29.0 19.0-22.0 14.0-22.0 11.0-12.0 29.0-34.5 24.-29.0 22.-27.0 13.0-15.0
VC 5.49 4.95 11.57 3.98 5.5 7.23 5.46 4.73
X 26.88 21.63 20.29 12.17 32.3 28.2 24.67 14.47

September SD 1 0.92 0.95 0.48 1.68 1.74 1.53 0.64
Rg 24.-29 20.0-24.0 18.0-23.0 11.0-13.0 29.0-34.0 25.0-31.0 21.0-26.0 13.0-15.0
VC 3.73 4.27 4.7 3.96 5.19 6.17 6.21 4.42
X 27.42 21.16 20.95 12.16 33.19 27.06 25.14 14.72

October SD 0.93 0.96 0.96 0.5 2.79 1.39 1.81 0.83
Rg 25.5-29.0 19.0-23.0 19.0-23.0 11.0-13.0 27.0-40.0 25.0-30.0 21.0-30.0 14.0-17.0
VC 2.38 5.19 2.9 4.08 10.57 11.93 13.46 12.82
X 27.23 20.32 20.82 12.36 32.75 26.33 23.33 15.33

November SD 0.65 1.06 0.6 0.5 3.46 3.14 3.14 1.97
Rg 26.-28. 19.0-23.0 20.0-22.0 12.0-13.0 26.0-36.0 20.0-28.0 19.0-27.0 12.0-18.0
VC 2.38 5.19 2.9 4.08 3.46 3.14 3.17 1.97
X 26.54 21.54 19.96 12.15 33.65 28.3 25 15.6

December SD 1.33 1.33 1.2 0.52 0.82 1.77 1.05 0.84
Rg 24.0 -29.0 20.0-24.0 18.0-22.0 11.0-13.0 32.0-35.0 25.0-30.0 23.0-26.0 15.0-17.0
VC 5.01 6.18 6 4.24 0.82 1.77 1.05 0.84
X 25.42 21.17 19.17 11.92 29.6 26 21.6 13.6

January SD 1.52 1.03 1.47 0.42 1.14 1.22 1.14 0.55
Rg 23.5-28.0 20.-23. 17.0-22.0 11.5-13.0 28.0-31.0 24.0-27.0 20.0-23.0 13.0-14.0
VC 5.98 4.87 7.65 3.5 3.85 4.71 5.28 4.03
X 26.74 22 20.06 11.94 31.7 26.9 23.7 14.2

February SD 1.09 1.06 1.33 0.56 2.11 2.13 1.49 0.79
Rg 25.0-29.0 20.0-24.0 18.0-22.0 11.0-13.0 29.0-36.0 24.0-31.0 22.0-27.0 13.0-16.0
VC 4.08 4.82 6.65 4.65 2.11 2.13 1.49 0.79

*A – total length, from the meridian to the end of the tegmen; B – body length, from the meridian to the end of the abdomen, 
I – wing length (Figure 1.2) and H- size of hind femur (Figure 1.1); X – sample mean, SD – Standard Deviation, Rg – 
maximum and minimum values found and VC- the variation coefficient.
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Figure 2. Canonic variables calculated in multivariate 
analysis (MANOVA) for individual adult C. aquaticum, 
males and females showing sexual dimorphism in the Piuval 
bay, Pantanal of Poconé, MT.

Table 4. Variance analysis (ANOVA) for the differences in 
measurements A, B, I and H, between the seasonal periods 
in C. aquaticum males and females, in the Piuval bay, 
Pantanal of Poconé, MT.

 Males Females
F p F p

A* 6.88 <0.001 5.87 0.001
B 14.38 <0.001 6.68 <0.001
I 10.02 <0.001 5.17 0.002
H 5.51 0.001 5.7 0.001

*A – total length, from the meridian to the end of the tegmen; 
B – body length, from the meridian to the end of the abdomen, 
I – wing length (Figure 1.2) and H- size of hind femur.

the seasonal periods showed that there were differences 
between the measurements revealing the greatest mean 
values during the flood period, indicating that the largest 
individuals were found in this period (Figures 3). 

The multivariate analyses showed significant differences 
between the size of the males (Wilk’s lambda = 0, 58, Pillai 
trace = 0, 48, F = 7,32,  p< 0.001), and females (Wilk’s 
lambda = 0,58, Pillai trace = 0,47, F = 4,61, p< 0.001 ), 
however, these results are not sufficient to be able to state 
that there are individuals with multi-pattern sizes in any of 
the seasonal periods (Figures 4). Thus, it can be inferred 

that this population presents individuals of various sizes 
in all periods, both in males and females. 

4. Discussion

The results found here indicate that in nymphs the hind 
femur measurement (H), has the lowest variation in relation 
to the other assessed features and that, in general, there 
was little variation in the measurements of the features 
both within instars and between the seasonal periods. In 
nymphs the features found had similar size patterns to the 
populations assessed in Uruguay and Argentina.

The low variation observed in the size of the hind 
femur, in nymphs, confirms the efficiency of the use 
of this morphological feature as being the best way to 
differentiate between the nymph stages in C. aquaticum 
as already suggested by Franceschini et al., (2005). This 

Figures 3. Variation of measurements A, B, I and H between the seasonal periods in individual male and female adults of 
C. aquaticum, in the Piuval bay, Pantanal of Poconé, MT.
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C. aquaticum population shows sexual dimorphism in the 
last stages of development, different from other studies 
on Acrididae morphometry where this feature appears in 
other stages such as, for example, in Chromacris speciosa 
(Thunberg, 1824) (Romaleidae), where the difference 
between the sexes can be measured from the third stage 
(Turk and Barrera, 1976).

The measurements of immature individuals obtained 
from this study coincide with Zolessi (1956) descriptions in 
Uruguay in terms of body longitude (measurement B) and 
for the length of the hind femurs (H) there are similarities 
up to the third stage. The populations raised in laboratory 
by Franceschini et al., (2005) in two locations in Argentina, 
Corrientes and Santa Fé, also possess similar measurements 
for those recorded in this study. 

This population has sexual dimorphism in adults and 
the males are smaller than females with the differences 
occurring in the last development instars. The adults had 
significant variations between the seasonal periods in all 
the morphometric features assessed with the highest values 
recorded during the flood period, however, no standard size 
pattern was established for any of the periods. For adults, 
in terms of total body length and body size, the results 
obtained in this study are similar to the results presented 
by Adis et al., (2008) and according to these authors 
morphology varies with geography. In Latin America the 
individuals of C. aquaticum seems to be smaller in the 
tropic region and bigger in the limits north and south of 
the range distribution, but future studies can confirm this 
observation with more collection effort and more data. 

5. Conclusion

The C. aquaticum population shows similar morphometric 
characteristics to other populations studied in South 
America. The patterns are similar for both nymphal and 
adults. Similarities can be found in the morphology of 
nymphs of this population, which came from the natural 

environment, to those developed in the laboratory in two 
areas of Argentina (Corrientes and Santa Fe) studied by 
Franceschini et al. (2005). The morphometric characters 
of the adults varied significantly and the definition of a 
standard size for the seasonal periods evaluated was not 
possible due to the higher values recorded during the flood 
period. This variation can be explained by the population 
phenology, which is characterised by the occurrence of 
generations per year (Silva et al., 2010). The population 
shows a sexual dimorphism for adults and it is observed 
that males are smaller than females in the last instars of 
development. 
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