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Abstract
Using morphological traits including weight, the genetic group effect in three varieties of Turbinella pyrum was 

determined. A total of 300 T. pyrum individuals (100 per variety) were used. The morphometric analysis showed that 
the shell outer lip thickness and operculum width were found to be significantly different in between the three varieties 
of T. pyrum. The study also showed that the shell length, body whorl length and operculum length significantly 
differed in between G1 (var. obtusa) and G2 (var. acuta synonymous T. rapa) and shell width differed significantly 
in between G2 (var. acuta) and G3 (var. globosa). The effect of genetic group on the shell depth and adult animal 
weight were found to be non-significant. The observed mean length, width and depth in G1 genetic group (var. 
obtusa) supports its higher market value in comparison to the other two genetic groups studied. This variety has 
moderate lip thickness, which may be another reason for its higher demand in bangle industry than the other two 
genetic groups. The G2 (var. acuta) and G3 (var. globosa) genetic groups although comparatively larger, have a 
disproportionate body size then G1 (var. obtusa). The standardized shell morphological characters in present study 
are helpful to draw primary guidelines for identification of three T. pyrum varieties studied. The present morphometry 
data on T. pyrum varieties also plays key role for species description and also for their domestication.
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Introduction
Varieties of species of Turbinella pyrum with their succulent meat 

have been harvested since time immemorial. �is remarkable gastropod 
species is �shed mostly for shell which is used for making �ne pieces 
of handicra�s and ethnic jewelry like bangles in India [1]. �e shell 
cra� cottage industries and shell trade form a major business in several 
regions of India especially Tamil Nadu, West Bengal, Gujarat and the 
Andaman and Nicobar Islands. In India shell ash and �esh of this 
gastropod is also used in indigenous medicinal practices for treating 
several diseases [2-5]. By considering the divergences in external form 
and color pattern of normal individuals, �ve pseudo-species/ varieties 
described by Hornell namely var. obtusa, var. acuta synonymous rapa 
(Lamarck, 1816), var. fusus, var. globosa and var. comorinensis under 
the species T. pyrum have been described [6]. All of these �ve forms 
have their own particular geographical distribution (Figure 1) and also 
physical and biological environmental characteristics [7]. �e species 
is con�ned to Indian waters with exception of the adjacent coasts of Sri 
Lanka and occurs nowhere else in the Asian region [8-10].

Shells of gastropods contain a rich source of taxonomic information 
that can be used to interpret evolutionary relationships among taxa 
and shell morphological characters are also used as primary guidelines 
for species identi�cation [11]. Preliminary observations of T. pyrum 
varieties revealed wide variations in shell size and shape [6], but this 
has never been standardized before. Increased awareness of the value 
and importance of three chank genetic resources i.e., T. pyrum var. 
obtusa, T. pyrum var. acuta and T. pyrum var. globosa (Figure 2) has 
turned attention back to their current taxonomic position further 
arousing the need to have scienti�c base on their shell morphological 
characteristics. �e results of morphometric analyses might directly 
re�ect the importance and e�ect of each character in chank industry.

In this study, we determined the genetic group e�ect on 
morphological traits including weight in three varieties of Turbinella 
pyrum i.e., var. obtusa, var. acuta and var. globosa. �e major aim of the 
present study was to provide a detailed description of their phenotypic 
variability.

Materials and Methods
Source of data and sample collection

Fresh specimens of three T. pyrum varieties were randomly 
collected from commercial catch of �sh landing centers at di�erent 
localities of southeast coast of India covering a total length of 600-700 
km of coastal belt (Figure 1). A total of 100 specimens belonging to 
each of the three T. pyrum varieties were utilized in the present study. 
�e samples were collected between December 2012 and July 2014. 
Immediately a�er collection, the samples were �rst preserved in a 
30 liter capacity ice �ask and transferred to the laboratory than �xed 
in seawater with 10 per cent formalin, and kept at -20°C till further 
analysis. Locality descriptions, acronyms of varieties and number of 
chanks sampled are listed in Table 1.
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�e continuous shell and operculum measurements were 
standardized as shown in Figure 3. �e shell length was measured in 
centimeter as along an axis passing through the apex (a) to the bottom 
of the shell (b). �e shell width was measured in centimeters as the 
maximum width perpendicular to the shell length distance (c’-d’). Shell 
depth was measured in centimeter as the distance from the point (f) 
to the point (g) of the shell as shown in Figure 1. �e lip thickness 
was measured in millimeters along the �ared outer lip of the posterior 
half of the aperture and three quarters the way along from the siphonal 
canal at the point (m). �e length of columellar plicae was measured 
in centimeter as the distance from the start point of columellar plicae 
(e) to the bottom of the shell (b). �e length of the operculum was 
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to the other two genetic groups studied. �is variety has moderate 
lip thickness, which may be another reason for its higher demand in 
bangle industry than the other two genetic groups. �e G2 (var. acuta) 
and G3 (var. globosa) genetic groups although comparatively larger 
in size but has a disproportionate body size then G1 (var. obtusa). 
�e standardized shell morphological characters in present study are 
helpful to draw primary guidelines for identi�cation of three T. pyrum 
varieties studied. However, phenotypic characterization alone may not 
be feasible to describe a species because it cannot detect the genetic 
variation [21].

Conclusion
�e current study supports with the earlier taxonomic description 

based on external morphological characters in T. pyrum. �e present 
morphometry data on T. pyrum varieties also plays key role for 
species description and also for their domestication. Further, in depth 
molecular taxonomical studies using mitochondrial DNA markers 
in these varieties of T. pyrum are necessary to strengthen the present 
�ndings and con�rm the variation levels among the T. pyrum varieties. 
�e study calls for further investigation to identify and understand the 
evolutionary lineages between these T. pyrum varieties.
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