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Abstract

Imposex is the development of male features in female prosobranch gastropods, caused by organotin compounds. In the Mexican Pacific coast,
imposex was observed in Plicopurpura pansa. This snail has been used by indigenous people to dye cotton and traditional fabric clothing. During
2010 and 2011, 5 habitats were visited along the coastline of Nayarit and Sinaloa, Mexico. At low tide, 675 snails were collected. Shell length,
sex ratio and imposex incidence were measured. Imposex incidences were higher in the samples collected near harbor areas.
All Rights Reserved © 2015 Universidad Nacional Autónoma de México, Instituto de Biología. This is an open access item distributed under the
Creative Commons CC License BY-NC-ND 4.0.
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Resumen

El imposex es el desarrollo de características masculinas en hembras de gasterópodos prosobranquios, causado por compuestos organoestañosos.
En la costa del Pacífico mexicano se observó el imposex en el caracol Plicopurpura pansa. Este caracol ha sido utilizado por grupos indígenas para
teñir algodón y fabricar su ropa tradicional. Durante 2010 y 2011, se visitaron 5 hábitats en la costa de Nayarit y Sinaloa, México. Se recolectaron
675 caracoles durante la marea baja; se midió la longitud de la concha, proporción de sexos y la incidencia de imposex. De acuerdo con los
resultados, la incidencia de imposex fue más alta en las muestras recolectadas en las áreas cercanas a los muelles.
Derechos Reservados © 2015 Universidad Nacional Autónoma de México, Instituto de Biología. Este es un artículo de acceso abierto distribuido
bajo los términos de la Licencia Creative Commons CC BY-NC-ND 4.0.
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The organotin compounds (OTC’s) are considered a threat to
marine life in areas with intense maritime activities and can act as
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endocrine disruptors in marine invertebrates, mainly gastropods
(Axiak, Micallef, Muscat, Vella, & Mintoff, 2003; Fioroni,
Oehlmann, & Stroben, 1991; Gagné, Blaise, Pellerin, Pelletier,
Douville, M., Gauthier-Clerc, S. et al., 2003; Matthiessen, &
Gibbs, 1998). One of the most studied toxic effects of OTC’s on
endocrine disruption in gastropods is imposex, which consists
in the imposition of male sexual characters, like penis and
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Figure 1. Sampling sites in Nayarit and Sinaloa in the Pacific coast. Ocaso,
Monas, Santa Cruz and Chacala in Nayarit; Olas Altas in Sinaloa.

vas deferens in females (Gibbs, & Bryan, 1987; Horiguchi,
Shiraishi-Shimizu, & Morita, 1994; Mensink et al., 2002;
Smith, 1981). Imposex is a widespread phenomenon known to
occur in more than 190 species of marine gastropods throughout
the world (Pessoa, Fernandez, Toste, Dores, & Parahyba, 2009).
Due to its high sensitivity, imposex has been used as a biomarker
of TBT contamination in several coastal countries such as the
United Kingdom (Bryan, Burt, Gibbs, & Pascoe, 1993; Gibbs,
Pascoe, & Burt, 1988), Japan (Horiguchi et al., 1994), Canada
(Tester, & Ellis, 1995), Australia (Gibson, & Wilson, 2003),
Patagonia (Bigatti & Penchaszadeh, 2005), Brazil (Castro,
Alves De Lima, Braga, & Rocha-Barreira, 2007), Malaysia
(Mohamat et al., 2010) and Mexico (Rodríguez-Romero, 2010).
This study represents the first published report on Plicopurpura
pansa; this species is an intertidal carnivorous gastropod, which
inhabits rocky intertidal beaches exposed to strong wave action.
It is distributed in the Pacific Ocean from the northwestern
Mexican coast (Keen, 1971) to northern Peru (Paredes, Huamán,
Cardoso, Vivar, & Vera, 1999; Peña, 1970) and has been used by
indigenous people to dye cotton and traditional fabric clothing
(Turok et al., 1988). In this study, a higher incidence of imposex
in areas close to human settlements was observed.

Regions with high human activity are expected to render
zones with higher pollution levels than regions farther away
from human settlements. Keeping this in mind, 5 habitats of
P. pansa along the Pacific coastline of Mexico (Nayarit and
Sinaloa states) with different proximity to human settlements
were chosen (Fig. 1). In order to define the sampling area, a line
of 50 m long parallel to the coast with 2 m width was studied.

According to the criterion of Stephenson and Stephenson
(1949), the sampling was carried out in the mid-littoral and

Figure 2. Male characteristics in P. pansa.

infra-littoral fringe, collecting all the specimens in the area dur-
ing 2010 and 2011. The shell length, sex ratio (male:female) and
imposex incidence (I%) within the population were obtained;
then afterward, individuals were returned to the habitats.
Imposex incidence was estimated through the percentage of
imposex females in each site, using the following equation:

I% =
(

Number of females with imposex

Total number of females

)
× 100

Data were analyzed using software Sigmastat 3.5®. Chi-
square (p = 0.05) was used to determine significant statistical
differences between sampling stations and imposex levels.

P. pansa males were identified by the penis, which is located
behind the right cephalic tentacle, a common feature among
neogastropods. This organ has a characteristic inverted-cedille
form with 2-mm width becoming thicker at the base (Fig. 2).
Females were identified due to (1) the absence of a penis, and
(2) the presence of organs such as the albumen gland and capsule
gland (Fig. 3).

The female penis appears as a nub structure, no longer than
5 mm and no wider than 2 mm (Fig. 4). Thus, snails with a nub
structure were considered as imposexed females. Ten females
with this characteristic were examined under a stereomicroscope
and all showed albumen and capsule glands, characteristic of
females (Gibbs, & Bryan, 1994). Imposexed females found at

Figure 3. Female anatomy of P. pansa in ventral view. Dg: digestive gland, Ag:
albumen gland, Cg: capsule gland, Gon: gonad.
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