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RESUMO 

Este trabalho investigou e comparou os padrões de forma e tamanho das conchas 
de três espécies do gênero Nuculana Link, 1807, N. acuta (CONRAD, 1831), N. 
concentrica (SAY, 1824) e N. larranagai Klappenbach & Scarabino, 1968, coletadas na 
Plataforma e Talude Continental do Nordeste do Brasil. Um total de 30 valvas de cada 
espécies foram utilizadas no estudo. Através de estudos baseados em morfometria 
geométrica foi possível fazer comparações morfológicas usando o método de 
superposição de marcos anatômicos. A análise de variáveis canônicas mostrou existir 
diferenças conquiliológicas no tamanho e na forma das espécies, corroborando com a 
separação inicial dos táxons em 74% dos casos.  

Palavras-chave: Morfometria geométrica, Oceano Atlântico Sul, Bivalves 

ABSTRACT 

This study investigated and compared the patterns of shape and size of the shells 
of three species of the genus Nuculana Link, 1807. Nuculana acuta (Conrad, 1831), N. 
concentric (Say, 1824) and N. larranagai Klappenbach & Scarabino, 1968, collected in 
the continental shelf and slope in northeastern Brazil. A total of 30 valves of each species 
were used in the study. Through studies based on geometric morphometric was possible 
morphological comparisons using the method of superposition of anatomic landmarks. 
The canonical variate analysis showed differences conchologically in size and shape of 
species, corroborating the initial separation of the taxa in 74% of cases. 

Keywords: Geometric morphometry, South Atlantic Ocean, Bivalves 

INTRODUCTION 

The members of the genus Nuculana Link, 1807 (Bivalvia, Protobranchia, 
Nuculanidae) includes marine bivalve species deposit feeders of soft sediments that are 
abundant in deep sea (ZARDUS, 2002). The shells are robust, moderately long, anterior 
umbo, postdorsal margin straight or concave (ALLEN; SANDERS, 1996). They have 
conservative features and, according to this, a lot of species shows a continuity of shape 
(MAXWEL, 1988). In Atlantic Ocean it is represented by approximately 50 recent species 
(ROSENBERG, 2010). Currently, there are seven species reported for Brazilian waters 
(RIOS, 2009). 

The problem of subjectivity in taxonomical analysis (FUIMAN et al., 1999) is that 
similar species that are associated to a similar habitat complicates its identification 
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(ABSALÃO; ROBERG, 1999). Studies based on morphometrical techniques may help in 
these cases (FUIMAN et al., 1999; RUGGIERO et al., 2008; ASTÚA, 2009). 

Regional morphotypes analysis is fundamental for detection of shape and size 
differences among the bivalve in question. 

This study aimed to identify specific patterns of shape and size on valves of three 
species of genus Nuculana, N. acuta (CONRAD, 1831), N. concentrica (SAY, 1824) e N. 
larranagai Klappenbach & Scarabino, 1968, collected from the continental shelf and slope 
from the Northeast Brazil. 

MATERIAL AND METHODS 

The material studied for biometric and morfometry analises was obtained from the 
followings oceanographic expeditions (Tab. 1): 

Table 1 ─ Origen of the valves samples of the Nuculana species examined with 
respective localization. 

Species Expedition Station Depth Latitude Longitude Date 

Nuculana acuta Geomar 47 43m 0°37'N 47°51'W 9/VI/68 

N. concentrica  Itamaracá 91 1.5m 7º35´S 34º48´W 29/II/69 

N. larranagai  REVIZEE 08 100m 11°58’S 36°49’W 8/XI/00 

Abbreviations on table: m- meters; N-North; S- South; W-West; 

 The identification of the species is based on comparisons against type material 
and/or original descriptions and illustrations. Conchological characterization was based on 
Allen and Hannah (1986), and Maxwell (1988). There were selected 30 valves from each 
species.  

Using a digital camera photos were taken from the external view of the right 
valves. Scales were included in all images. There were defined four landmarks (Fig. 1) 
and digitalized with TPSdig 2. 

Shapes of the valves were compared using canonical variates analysis (CVA). The 
analysis of CVA was calculated using the program MorphoJ 1.00. The scores obtained 
through canonical variate analysis (CVA) were correlated with the scores of centroid 
size, obtained with MorphoJ, to exhibit the significance of size in the shape of valves. 
Graphics were made using Statistica 7. 

 

 

Figure 1 ─ Right valve of Nuculana with Landmarks and diagram used in this analysis. 
Landmarks: 1.umbo; 2. Rostrum; 3. anterior margin; 4. ventral margin. 
Scale: 1mm 

Abbreviations utilized through the text: CV1-first canonical variate; CV2- second 
canonical variate. Lt – Length of valve; Wt – width of valve; mm- milimeters. 
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RESULTS 

Differentiation in shape 

The canonical analysis of the variables (Fig. 2) indicated differences between the 
groups. The first canonical variable (CV1) (Fig. 2) was responsible for 74% of all 
variation observed in analyzed specimens. This variable was responsible to define the 
relative length of the valves. Specimens found in extremity of this variable showed a 
higher or a lower stretching level of the anteroposterior axis. There was made two 
groups. The first one is represented by Nuculana concentrica and can be totally 
differentiated from N. larranagai and N. acuta, because N. concentrica is represented by 
specimens with a higher anteroposterior stretching of valves. 

 

 

Figure 2 ─  Canonical Variate Analyses of shape variables of shells of the three species 
of the genus Nuculana.  

  The second canonical variable (CV2) contributes with a portion of 25% from all 
variation observed among the analyzed specimen, differentiating Nuculana larranagai 
from N. acuta. The specimens from N. concentrica are included inside the group 
associated to the species N. larranagai and N. acuta. In a particular way there are two 
well defined clusters only the N. larranagai and N. acuta. These two are clearly separated 
in CV2 axis. The valves of N. larranagai grouped in the positive way of CV2 are 
characterized by the expansion of the ventral margin. The valves of N. acuta grouped in 
the negative way of CV2 axis shows a further development of the anteroventral margin.  

Differentiation in size and shape  

 The variables of size and shape (Fig. 3) were compared and it resulted in three 
groups. Considering centroid size axis Nuculana acuta can be easily separated for 
showing the biggest sizes. There is an overlapping of the sizes from N. larranagai and N. 
concentrica. In CV1 axis there is a segregation between N. larranagai and N. concentrica. 
In this axis all specimens of N. acuta overlapped with other species. Size and shape are 
related, and this relationship can be expressed as follows: the small specimens may be 
long, N. concentric, or short, N. larranagai, for anteroposterior axis; Specimens with 
bigger measurements, N. acuta, have a short anteroposterior axis.  
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Figure 3 ─  Comparison between shape (CV1) and size (centroid size scores) of shells of 
the three species of the genus Nuculana. 

DISCUSSION 

Nuculana concentrica is represented by specimens with a higher anteroposterior 
stretching of valves. This stretching may be due a development of rostral region and 
escutcheon. This information corroborates the diagnosis registered in literature that 
mention anteroposterior stretching as an important taxonomic characteristic of this 
species (SAY, 1925; RIOS, 2009). 

Specimens of Nuculana larranagai were characterized for an increase in 
dorsoventral axis and for an expansion of the ventral margin. This species has a short 
rostral region and an umbo characterized as sub-central (RIOS, 2009). 

Analysis showed that valves of N. acuta presented a further development in the 
postventral margin defined by an increase of rostrum. A long rostrum is a feature well 
known in literature that defines this species (ALLEN; SANDERS, 1996; RIOS, 2009). 

Measures showed in literature disagree about the overlapping between Nuculana 
larranagai (Lt ≤ 5 mm) and N. concentrica (Lt = 12mm, Wt = 7mm) and suggest that 
these species may be separated according to its size (RIOS, 2009). N. acuta specimens 
may be separated by their big dimensions. However, according to Rios (2009) and Allen 
and Sanders (1996), N. acuta (Lt = 9mm, Wt = 4.7mm) have size scores smaller than N. 
concentrica (Lt = 12mm, Wt = 7mm). 

CONCLUSION 

There are morphological differences that allow a separation of Nuculana acuta (Conrad, 
1831), N. concentrica (Say, 1824) and N. larranagai Klappenbach & Scarabino, 1968], 
from analyzed species, considering the shape and size of the valves. 
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