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Abstract 

Eualetes tulipa (Rousseau in Chenu, 1843), a marine worm snail (family Vermetidae), was collected in the Royapuram fishing harbour, 
Chennai, coast of India. The identity of the species, initially based on morphology, was confirmed by molecular analysis (cytochrome 
oxidase I). Collected from submerged boulders of a breakwater at depths from 0.5 to 1.0 m, this represents the first record of the species from 
the coast of India. Its population density at the site was up to 55 individuals/m2. Elsewhere, Eualetes tulipa has been recorded as an invasive 
species from the coasts of Hawaii and from Venezuela in the Caribbean Sea. The source of its introduction was likely fouling from the hull 
of a ship, although transport in ballast water is also possible. 
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Introduction 

Eualetes tulipa (Rousseau in Chenu, 1843), a sessile 
worm-like gastropod dwelling in tube-shaped 
shells, attaches to hard substrates in shallow 
waters. The species was originally described by 
Rousseau, in Chenu (1843), without reference to 
its type locality. Eualetes tulipa was later reported 
from several localities in Panama Bay, eastern 
Pacific Ocean (Keen 1971), including the boulder 
reef at Vera Cruz (Hughes 1985), as well as in 
Veraguas Province of Panama (Vega and González 
2002). The species has also been observed in the 
Caribbean Sea at two locations in the Puerto 
Cabello area, Venezuela, since 1986. Specimens 
(reported as Vermetus sp.) were attached to 
concrete pilings at the El Palito oil refinery, and 
to metal remains of ship wreckage at Isla Larga 
(Miloslavich and Penchaszadeh 1992; Osman 
and Hirley 2007). In Hawaii, it has been reported 
since 1997 as a non-indigenous species at 32 
localities, where individuals are mainly found 
attached to artificial substrates (concrete pilings, 

walls, metal, and wood), but also in natural 
environments, such as reefs and on mangrove 
roots (Coles and Eldredge 2002; Coles et al. 
2002; Schluker 2003; Ray 2005).  

During an assessment of epibiotic populations 
along breakwaters of the Royapuram fishing 
harbour by the National Institute of Ocean 
Technology in 2014, a gastropod thought to be 
the invasive Eualetes tulipa was discovered. 
Tentative identification of the species, based on 
morphology, was confirmed by molecular analysis. 
After its initial detection, surveys of the area 
confirmed the presence of the gastropod within a 
relatively small area of the fishing harbour. This 
paper documents the discovery of E. tulipa in 
India, and provides a morphological and molecular 
account of the species. 

Methods 

The Royapuram fishing harbour, also known as 
Chennai fishing harbour, is located near the port 
of Chennai on the southeast coast of India 
(Figure 1).  The fishing harbour, immediately north 
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Figure 1. Study location. 

 
of the port of Chennai, was originally designed 
to berth 575 fishing vessels but currently provides 
a home port for 1395 vessels. Its boulder break-
water, extending 300 m into the sea, provides 
habitat for recruitment of epibiotic communities. 

Gastropods found in northern breakwater 
samples were initially identified on the basis of 
the morphology of their long, tube-like shells 
(Figure 2; Figure 3), which differ from those of 
indigenous gastropod species. Morphological 
observations, including shell length, colour, texture 
of the inner shell, colour and length of the soft 
body, were made as described by Keen (1971) 
and Miloslavich and Penchaszadeh (1992). Popu-
lation densities were estimated by the belt quadrat 
method along submerged portions of the boulders 
(13º08.001′N; 080º18.031′E) using SCUBA and 
snorkelling during low tide periods. Voucher 
specimens were submitted to the Zoological 
Survey of India for reference purposes (accession 
number M-1689). 

Molecular taxonomy 

Five specimens of Eualetes tulipa were sequenced 
for molecular analysis, targeting the region COI 
used for identification by Folmeret et al. (1994). 
The universal primers (COI-FP-GGTCAAC 
AAATCATAAAGATATTGGandCOI-RP-TAAA 
CTTCAGGGTGACCAAAAAATCA) were used 

for PCR analysis. Sequences of E. tulipa, 
downloaded from the Genbank record of Rawling 
et al. (2010), were aligned with our data. 

Results 

Notwithstanding its occurrence as an invasive in 
Hawaii and the Caribbean coast of Venezuela 
(Coles et al. 2002; Miloslavich et al. 2010), 
surprisingly few morphological descriptions and 
illustrations exist of Eualetes tulipa. The taxonomy 
of the family Vermetidae, to which the species 
belongs, is complicated (Keen 1961; Bieler 1996) 
and few genera are defined by valid autapomorphic 
characters (Gould 1994). In India, live specimens 
of E. tulipa were observed only along the northern 
arm of the Royapuram fishing harbour breakwater, 
facing the Bay of Bengal, on boulders at depths 
of 0.5 to 1.0 m. Previous studies of the fauna of 
this region (Venkataraman and Wafar 2005; 
Gautam and Gautam 2012) had not reported this 
species. We found densities of 45 to 55 indi-
viduals/m2 in aggregations. Golden-yellow egg 
capsules were observed during July and August, 
although elsewhere the species is reported to 
reproduce throughout the year (Miloslavich and 
Penchaszadeh 1992). Empty shells were observed 
above the high tide line and in among live 
specimens (Figure 2; Figure 3). 
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Figure 2. Live Eualetes tulipa with the shells attached to a 
boulder. Photograph by Ganesan Nandhagopal. 

 
Figure 3. Empty shells of Eualetes tulipa on boulders at the 
fishing harbour. Photograph by Ganesan Nandhagopal. 

 
Figure 4. Eualetes tulipa removed from the shell. Photograph by 
Ganesan Nandhagopal. 

Morphology 

Specimens of Eualetes tulipa from the Royapuram 
fishing harbour were attached to the substrate by 
tightly coiled whorls, while the lax distal part of 
the shell, referred to as the feeding tube, grows 
quite large (Schiaparelli and Cattaneo-Vietti 1999). 
The lengths of the shell varied from 5 to 9 cm, 1 
to 1.5 cm in width. Shell colours varied from 
ivory white to light brown and dark grey. The 
inner surface of the shell is smooth, with light 
brown coloration. The elongated and worm-shaped 
soft body, of a pale red-wine colour (Figure 4), 
measured from 5.0 to 7.2 cm (maximum recorded 
length reported elsewhere: 14.1 cm; Miloslavich 
and Penchaszadeh 1992). The brown concave 
operculum, marked with several whorls, measures 
around 0.5 cm in diameter.  

Molecular taxonomy 

Molecular analysis was undertaken on five speci-
mens. The identity of the species was confirmed 
from a nucleotide BLAST assigned by Rawlings 
et al. (2010), GenBank accession number: KP241014. 

Discussion 

Eualetes tulipa reported from Venezuela at depths 
from 0 to 5 m (Miloslavich and Penchaszadeh 
1992), attached to submerged artificial substrates, 
inhabit similar water temperatures and salinities 
to those along the Chennai coast (26–30ºC, 
salinity 34–36; Hughes 1985; Miloslavich and 
Penchaszadeh 1992). In the Caribbean, the shells 
attain a maximum length of 7 cm and a width of 
4.4 cm, which is slightly larger than those of 
specimens recorded from the Indian coast. 
Although adults are considered solitary, in 
Venezuela they dwell in clusters of up to 100 
individuals/m2 (Miloslavich et al. 2010). High 
population densities were reported from channel 
walls of the sea water intake at a thermal power 
plant in Puerto Cabello, Venezuela (Miloslavich 
and Penchaszadeh 1992). The high tolerance of 
Eualetes tulipa to adverse conditions, such as 
lack of food, clean water (Schiaparelli and Cattaneo-
Vietti 1999; Strathmann and Strathmann 2006), 
extended (several days) exposure to fresh water 
(Miloslavich and Penchaszadeh 1992), its ability 
to attach to different artificial substrata (Miloslavich 
and Penchaszadeh 1992; Schiaparelli et al. 2002), 
and its feeding larvae that allow them to spend 
large periods adrift (Strathmann and Strathmann 
2006), suggest that the invasive capabilities of 
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this species are high. These attributes ensure 
survival during extended natural advection by 
currents or transport or by ships. Notably, the 
species was discovered on the breakwater of 
Royapuram fishing harbour in close proximity to 
a major port. Considering the vessel traffic of the 
Royapuram fishing harbour, the gastropod may 
spread rapidly along the east coast of India. 
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