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Summary Ascidians are well known worldwide for their rapid invasions and also for the
presence of potential biomedical molecules. Members of the family Didemnidae are widely
distributed in tropical waters and they are reported to be among the families possessing rich
bioactive compounds. Didemnum psammathodes has a cosmopolitan distribution in tropical
waters. The growing evidence of multifarious potential and ever increasing invasion of this
species accentuated the need for additional research into its diversity and distribution for
sustainable utilization and conservation. The present study was intended to focus on distribution
and invasiveness of colonial ascidian, D. psammathodes, along the southern Indian peninsular
waters. The present data are based on our own observations made during 2012—2014 period and
also on the published and unpublished records of the last 20 years. Out of 45 stations surveyed, D.
psammathodes was encountered at a maximum of 41 stations and was found to be more abundant
in Hare Island (n = 42), North Break Water (n = 38) and Vizhinjam bay (n = 32). This species was
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1. Introduction

Ascidians (also known as Tunicates) are a dominant and ever
present group among benthic organisms in tropical and tem-
perate regions (Goodbody, 1993; Hernandez-Zanuy and Car-
ballo, 2001; Sahade et al., 1998). This group of animals have
been acknowledged worldwide for the presence of potent
secondary metabolites and rapid invasion. The colonial asci-
dian, Didemnum vexillum, first recorded in the 1980s along
the coasts of North America was the first best example of an
invasion and spreading. This species established a large
population in numerous sites and overgrew many sessile
plants and animals (Valentine et al., 2007), including other
tunicates, resulting in considerable ecological and economic
damage (Adams et al., 2011; Carman et al., 2010). The
impact of non-indigenous ascidians on local species and
habitats is currently being studied in several countries around
the world (Bullard and Carman, 2009; Lambert and Lambert,
2003; Shenkar and Loya, 2009; Stachowicz et al., 2002a). On
the other hand, ascidians have been proven to be a rich
source of pharmacological compounds (Davidson, 1993; Haef-
ner, 2003; Jain et al., 2008; Rinehart, 2000). Because of their
high nutritive value of ascidians, some of them are used as
food for man and feed for culturable species (Nanri et al.,
1992; Nguyen, 2007; Randall, 1967; Tamilselvi and Abdul
Jaffar Ali, 2013; Tapic Jopia and Toledo, 2007). Other asci-
dians have been used as flagship species for environmental
monitoring (Abdul Jaffar Ali, 2004; Abdul Jaffar Ali et al.,
2011, in press; Tamilselvi, 2008).

The increasing evidence of ascidians multifarious poten-
tial and their rapid invasion highlight the need for additional
research of sustainable utilization, management and con-
servation of this group of animals. To date, limited studies
have been carried out to report the invasive status of asci-
dians in Indian waters. Abdul Jaffar Ali et al. (2009) reported
34 non-indigenous ascidians from southern coast of the Indian
peninsula and Tamilselvi et al. (2011) reported 22 non-indi-
genous ascidians from Thoothukudi coast of India. No study
has been conducted on intercoastal spread of invasive asci-
dians. Such data are of great importance in terms of estimat-
ing the rate of invasion and possible effects on the native
fauna in the natural environment.

Members of the family Didemnidae (class Ascidiacea,
suborder Aplousobranchia) are widely distributed in tropical
waters and are reported to possess chemically diverse novel
compounds with potent biological activity (Carte, 1996;
Davidson, 1993; Dunlap et al., 2011; Schmidt et al., 2013).
This group has attracted increasing attention around the
world for their potential invasion of marine communities.

Didemnids adapt to survive in a wide range of environmental
variables (Bullard et al., 2007; Valentine et al., 2007). In
recent past, interest in Didemnum psammathodes has heigh-
tened due to the presence of bioactive compounds with
potent antibacterial and antifouling properties (Anand and
Paterson, 2002; Ramasamy and Murugan, 2003; Sri Kumaran
et al., 2011; Thakur, 2001).

In India, D. psammathodes was first documented along the
Thoothukudi coast, by Renganathan (1981), and appeared in
additional locations in Vizhinjam bay (Abdul Jaffar Ali and
Sivakumar, 2007), Palk Bay (Karthikeyan et al., 2009) and the
Gulf of Mannar (Meenakshi and Senthamarai, 2013). As with
many species, the actual date of invasion is uncertain. The
present study reveals the occurrence, distribution pattern,
surface preference and intercoastal invasiveness of the colo-
nial ascidian, D. psammathodes, along the southern Indian
peninsula regions.

2. Material and methods

Studies were conducted during the 2012—2014 period cover-
ing all the seasons at 45 stations (Fig. 1) along the stretch of
110 km of southwest and 130 km of southeast coastlines of
India. The survey was carried out on foot, via snorkelling and
SCUBA diving in different habitats. Observations were made
on different substrates available in the study areas. Descrip-
tion of each substrate is briefed below.

Calcareous stones: At stations 1, 6, 8, 9, 17, 18, 32, 34, 35,
36, 37, 38, 39 and 44, the calcareous stones of varying
sizes ranging from 1 to 5 m3 are laid down to break the sea
water. These stones are considered here as artificial sub-
strates. Observations were made on the undersides of the
stones.
Embedded rocks: At stations 1, 5, 6, 13, 16, 17, 18, 22,
29 and 35, small to large boulders are embedded partially
in shallow water regions and intertidal flats. The sam-
plings were made at the submerged parts of the boulders.
Mussel bed: Stations 1, 2 and 3 are known for molluscan
fishery. Molluscan beds of varying size are available at a
depth of 10—15 m. Generally brown mussel, green mussel
and some other bivalves are seasonally fished at these
stations. Observations were made on shells of these mol-
luscans via SCUBA diving.
Hull of boat: At harbour stations (1, 4, 33 and 42), the
observations were made on a hull of a fishing boat and
barges via snorkelling and SCUBA diving.
Oyster cages: At stations 1 and 33, oyster cages are
installed at a depth of 4—5 m by the Central Marine

absent at four different stations. Catch per unit effort was higher (19.6) in Hare Island followed by
NBW (16.0) and Vizhinjam bay (6.8). The highest number of colonies (136) was observed in calcareous
stones, followed by embedded rocks (54) and molluscan shells (33). Hydrographical parameters
showed no significant differences between the stations ( p < 0.005). It is concluded that D.
psammathodes has the potential to invade most of the stations and its distribution was not influenced
by hydrographical parameters rather than substrates.
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