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A BSTRACT. Imposex, the development of male sex organs on the female, is registe
red and described for Olivallcillaria vesica vesica (Gmelin, 1791) at Restinga da 
Marambaia beach, Rio de Janeiro state, Brazil. 
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Imposex, also known as pseudohermaphroditism, is characterized by the 
development of additional male sex organs (penis and/or vas deferens) on females 
(GIBBS & BRY AN 1987). This is a widespread phenomenon within marine meso and 
neogastropds, known to occur in more than 150 species belonging to more than 60 
genera world wide (FIORONI et ai. 1991 ; OEHLMANN et a!. 1996; MATTHIESSEN & 
GIBBS 1998). Imposex has been recorded for South America, in Chi le by GOODING 
et a!. (1999), in Brazil by CASTRO et ai. (2000) and in Argentina by PENCHASZADEH 
et ai. (2001). This syndrome was intensively correlated with boating activity, and 
organotin compounds, mainly tributyltin (TBT), identified as the toxin responsible. 
Recent studies have reported that other compounds, such as phenyltin and ethanol, 
may also cause imposex (HOR IGUCHI et ai. 1995 ; DAVIES et ai. 1997). 

In the family Olividae, imposex was previously recorded in two species, 
Olivella biplicata (Sowerby, 1825) (JENNER 1979) and Amalda australis (Sowerby , 
1830) (STEW ART et a!. 1992). This study presents a brief characterization of imposex 
in the olivid Olivancillaria vesica vesica (Gmelin, 1791), from Restinga da Maram
baia beach (23°03'S; 43°34 'W), Rio de Janeiro State, Brazil. This is an open ocean 
beach, characterized by fine sands, gentle slope and intermediate morphodynamic 
type (SHORT & WRIGHT 1983) . 

Specimens were collected in the intertidal zone during the months of May, 
June and November 1999 and June to August 2000. In the laboratory , shelllength 
was measured with calipers, posteriorly cracked and open in a vice, and the animais 
removed and examined for sex determination. Individuais having capsule and 
albumen glands were identified as females. Females with male sex organs were 
identified as indi viduais exhibiting imposex . 
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The penis length of males and imposexed females were measured with 
calipers (0.1 mm accuracy) . The relative penis length index (RPLI) , relative penis 
size index (RPSI) and vas deferens sequence index (VDSI) were calculated (GIBBS 
et ai. 1987), where: Relative Penis Length Index (%) = [(mean penis length in 
females)/(mean penis length in males)]* 100. Relative Penis Size Index (%) = [(mean 
penis length in females)3/(mean penis length in males)3]* 100. Because of logistical 
problems, the VDSI were calcu lated only for June and November 1999. 

A total of 263 individuais were collected, of which 151 were males and 1 12 
females. The occurrence of imposex was 100% for almost ali months. The only 
exception was August 2000, where 2 out 41 females did not show a penis or a vas 
deferens . 

The penis length offemales exhibiting imposex ranged from 0.5 to 7.1 mm 
while males penis length ranged from 6.4 to 26.0 mm (Figs 1 and 2). Significant 
differences were observed between penis length of males and females (Mann-Whi
tney test U = 16827.5, P < 0.0001). 

Mean penis lengths for males and females, mean shelllength for both sexes, 
RPLI and RPSI values are show in table I. The values of RPLI and RPSI were low 
and varied from 15.64 to 37.95 and from 0.38 to 5.46, respectively. The VDSI values 
were IV for June 1999 and varied from III to IV for November 1999. Vas deferens 
were already well-developed in ali females observed. 

Table I. Mean penis length, mean shelllength, percentage of Imposex, RPLI and RPSI values 
for Olivancillaria vesica vesica. 

Mean penis lenglh (mm) Mean shelllenglh (mm) Impasex RPLI RPSI 
Period n Male/female ("lo) ("lo) ("lo) 

Males Females Males Females 

May 1999 34 19/15 2.66±1 .63 11 .05±1 .81 43.15±3.87 37.16±4.25 100 24.07 1.39 

June 1999 32 25/07 4.53±1.53 13.75±3.48 42.43±6.45 38.06±6.14 100 32.94 3. 57 

Navember 1999 35 19/16 3.23±1 .62 8.51±1 .26 37.58±6.08 38.09±4.75 100 37.95 5.46 

June 2000 34 20/14 2.86±1.46 12.55±1 .90 39.57%3.06 40.25±5.09 100 22.78 1.18 

July 2000 30 11 /19 3.37%1 .34 16.90±2.30 35.21±5.69 35.72±7.53 100 19.94 0. 79 

Augus! 2000 100 59/41 2.22±1 .07 14.19±2.07 39.44±4.25 39.53±5.14 95 15.64 0.38 

In the 1950's a anatomical study was carried out in the coast of São Paulo 
State, Southeastern Brazil with the same species and no signs of female masculini
zation were observed (MARCUS & MARCUS 1954) but TBT-based antifoulants first 
carne on the market only in the 1960's and become widely used on the hulls of ships 
in the mid-1970' s (W AlTE et ai. 199 I). 

Imposex occurs possibly as a result of TBT pollution although other causes 
have not been ruled out. Restinga da Marambaia beach itself does not seem to have 
a conspicuous source of organotin pollution, but offshore vessels traffic is relatively 
intense and the effect of water currents coming from heavily polluted areas nearly , 
such as Sepetiba Bay, should not be discarded. Thus, future studies should include 
laboratory experiments to confirm the relationship of cause-effect between imposex 
development in O. vesica vesica and TBT or other organotin compounds. 
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Fig. 1. Penis length (mm) distribution lar males and lemales 01 Olivancillaria vesica vesica. 
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