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Abstract: Bioinvasion is a growing concern in aquatic ecosystems as it severely impacts biodiversity, causing ecosystem
changes and heavy economic losses. The invasive bivalve mussel Mytella strigata (Hanley, 1843) is spreading in many
estuarine ecosystems and brackishwater lakes in Kerala coast. Its rapid spread across the state might have been triggered
by Ockhi, a strong tropical cylone in the Arabian sea that struck the Kerala coast in 2017. Furthermore, the frequent
transport of fishing vessles from the inshore waters to the estuaries must have facilitated their spread. This study
reveals that the rapidly increasing biomass of M. strigata in Ashtamudi Lake, a Ramsar site in Kerala, has wiped out
the populations of green mussel (Perna viridis) and their massive settlement in many areas has replaced the dominant
clam species (short-neck clam or yellow-foot clam, Marcia recens) and backwater oysters Magallana bilineata and
Saccostrea cuccullata populations, which support the livelihoods of hundreds of fishers in the area, besides damaging
the aquaculture systems. The increasing populations of M. strigata, coupled with its ability to survive across the
salinity gradients from the mouth of the estuary to the river discharge zone in the tail end, may have long-term implications
on biodiversity and ecosystem services of the lake.
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INTRODUCTION
Bioinvasion or the establishment of non-native
species / non-indigenous species/ alien species outside
its native range, has been relatively well documented
in freshwater and terrestrial environments, though
of late, there are increasing numbers of records from
marine and estuarine ecosystems. This has been
linked especially with the escalation of maritime
transportation, trade of living organisms, climate
change and coastal developmental activities
including development of maritime canals (Carlton,
1996; Winder et al., 2011; Galil et al., 2014; Ojaveer
et al., 2018). The impacts recorded in marine habitats

due to the invasion of non-native species include
displacement of native species, changes in
community structure and trophic interactions, fouling
of ship’s hulls, clogging of pipes, nutrient cycling,
sedimentation as well as impacts on human health
(Molnar et al., 2008; Occhipinti-Ambrogi and Galil,
2010). Though bioinvasion has been identified as a
major threat to marine biodiversity, there are several
limitations in developing appropriate management
strategies due to the lack of baseline historic data on
biodiversity and invasions, besides the lesser amount
of research in this field (Ojaveer et al., 2018).
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The bivalve family Mytilidae, commonly known as
mussels, has two main modes of living although both
depend on byssal attachment. Many are truly
epifaunal, living attached to hard substrates such as
rocky shores but also on man-made structures
including seawalls and cages, and sedimentary coasts,
in both marine and estuarine environments
(Scarabino et al., 1975; Coan and Scott, 2012). This
group is typified by the economically important
genera Mytilus and Perna. The second life habit is
semi-endobyssate where the mussel lives partially
buried in soft sediments ranging from muds to
gravels. This group is typified by the genus Modiolus
but many others  can colonise soft sediments
especially if there are any hard object to facilliate
attachment. When this happens even epibyssate taxa
can colonise soft substrates. The epibyssate genera
form an economically valuable fishery resource and
aquaculture resource in many regions of the world
(Suchanek, 1986; Buschbaum et al., 2009). With
their excellent dispersal and colonisation capacity
in different environments, mussels have become
successfully established in several regions across the
world (Gillis et al., 2009). The most wide spread of
these has been Musculista senhousei (Benson, 1842),
originally from East Asia but now through out the
Indo-Pacific, Mediterranean, NE Atlantic, Caribbean
and East Pacific (GISD, 2019).
Recently the American brackish water mussel Mytella
strigata (Hanley, 1843) [known in literature also as
M. charruana (d’Orbigny, 1842), actually published
in 1846; see Lim et al., 2018] has been found well
beyond its native range. It is native to Atlantic coast
of South America and the Pacific coast of Central
and South America from Mexico to Ecuador (Boehs
et al., 2004; Darrigrán and Lagreca, 2005; Boudreaux
and Walters, 2006). Outside its natural range, this
species has been recorded from Florida and Georgia
(Boudreaux and Walters 2006; Gillis et al., 2009),
Philippines (Rice et al., 2016; Mediodia et al., 2017;
Vallejo et al., 2017a,b), Singapore (Lim et al., 2018)
and Gulf of Thailand (Sanpanich and Wells, 2019).
Recently presence of M. strigata was reported from
the Vembanad Lake of Kerala, India by Jayachandran
et al. (2019).
This paper documents the presence of M. strigata
from various estuaries and backwater systems of

Kerala, and explores its possible impacts on the
livelihoods of fishers of Ashtamudi Lake, along with
its ecosystem implications.

MATERIALS AND METHODS
Specimens of the invasive mussel M. strigata were
collected from rocky substrates, floating artificial
structures, protective walls, bridges, pillars, and from
bottom sediments of estuaries and brackish water
lakes of Kerala state, India, as part of the ongoing
marine biodiversity survey along Kerala coast of
India. For determining the density, 1 x 1 m PVC
quadrates were placed on the mussel colonies and
every specimen within each quadrate was collected
by scraping the entire biomass on the substratum
using a knife or chisel. The collected mussels were
transferred to boats and counted. Representive
samples of 25 individuals were measured using
digital calipers to record the length and width of the
shells. Collections were made by skin diving and with
the help of local fishers. The collected specimens were
identified using Huber (2010) and Coan and Scott
(2012).
Seasonal surveys were conducted in Ashtamudi Lake
(8045’ - 9028’ N; 76028’ - 77017’ E), a brackish water
Ramsar Lake located in Kollam district of Kerala,
southwest coast of India during 2017 to 2019.
Considered as the gate way to the back waters of
Kerala, this lake opens into the Arabian Sea and
receives the freshwater flow from the Kallada River
originating from the Western Ghats. The fishers
involved in molluscan fisheries were interviewed to
record the presence of M. strigata in various fishing
grounds and to understand the implications of non-
native species on their livelihoods, based on their
perceptions.

RESULTS
Distribution range
The survey along the Kerala coast, southern west
coast of India during 2017-2019 period recorded
specimens of Mytella strigata from Kadinamkulam,
Paravur, Edava- Nadayara, Ashtamudi,
Kayamkulam, Vembanad, Chettuvai, and Ponnani
estuaries/backwaters of Kerala (Fig. 1). The
specimens of M. strigata were collected initially
during March 2018 from the Neendakara barmouth
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Fig. 1. Map of Kerala state, India showing the areas of
occurrence of Mytella strigata

region of Asthtamudi estuary.  Subsequent samplings
recorded their presence in eight estuarine / backwater
ecosystems from Kadinamkulam backwater in the
south of Kerala to Ponnani estuary in the northern
part of Kerala, indicating the spread of the species
all along Kerala coast (Fig. 1).
Species Account
Superfamily: Mytiloidea Rafinesque, 1815
Family: Mytilidae Rafinesque, 1815
Subfamily: Arcuatulinae Scarlato & Starobogatov,
1979
Genus: Mytella Soot-Ryen, 1955
Mytella strigata (Hanley, 1843) (Fig. 2 A-E and Fig.
3 A-X)
Mytella strigata can be easily identified by the
presence of two small teeth on the anteroventral
margin (Fig. 2 C), that appear as very short external
ridges below the beaks. Shell length 15 mm to 63mm,
modioliform, beaks subterminal less so in juveniles,
venrtral margin incurved, posteriorly flared. Two
small teeth present subumbonally, these

corresponding to very short exterior riblets exteriorly.
Anterior adductor scar small. Exterior sculpture of
irregular low co-marginal ridges posteriorly and
dorsally, anterior ventral area smooth or with very
faint radial striations only visible when shell is dry.
Periostracum colour varying black wavy dark (brown,
purple, dark green) and light (cream) pattern, dark
brown or green. Interior iridescent purple, olive green
to greenish-purple.
The brown mussel Perna perna (Fig. 2. F-I) differs
from Mytella strigata in reaching a much larger size,
having terminal beaks and being of a general brown
to greenish brown colour. The subumbonal region
has no external riblets and there is but a single interior
tooth in the right valve. There is no anterior adductor
muscle in the genus Perna.
Green mussel Perna viridis (Fig. 2. J-M) is very
similar to the brown mussel but is generally more
brightly coloured green and possess the characteristic
dysodont teeth, two on left valve and one on right
valve.
Since they share the habitats along the Kerala coast
the green mussel (Perna viridis) and brown mussel
(Perna perna) are often mis-identified by the local
fishermen.
Density
Though maximum density of mussels was recorded
from areas high in salintity (35 to 20 ppt), they were
collected from areas as low as 2 ppt in Ashtamudi
Lake. Mussels were also collected from the mangrove
marshes and benthic areas dominated by sand and
clay. The maximum density of Mytella recorded from
various estuaries and brackish water lakes of Kerala
coast is as follows: Kadinamkulam Lake-   621 ind.
± 14 m-2; Paravur Lake- 548 ind. ± 21 m-2; Edava-
Nadayara backwaters- 457 ind. ± 8 m-2; Ashtamudi
Lake- 11384 ind. ± 2131 m-2; Kayamkulam Lake-
393 ind. ± 14 m-2; Vembanad Lake- 1451 ind. ± 29
m-2; Chettuvai and Ponnani– 212 ind. ± 17 m-2. The
results clearly indicate that maximum density of the
invaded mussel occurs in Ashtamudi Lake of Kerala.
Size range
The range of length x width (mm) prepared based
on 100 specimens randomly selected from the
quadrates is as follows: Kadinamkulam Lake-  8.6 –
51.3 x 4.0 - 22.9 mm; Paravur Lake- 7.5 – 48.6 x 3.8
- 21.2 mm; Edava- Nadayara backwaters- 6.1 – 52.8
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Fig. 2 A-E. Invasive Charru mussel Mytella strigata; F-I. Green mussel Perna viridis;
J-M Brown mussel Perna perna

Rapid bioinvasion of Mytella strigata and livelihood of fishers in Ashtamudi Lake
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Fig. 3 A-X. Morphotypes of Charru mussel collected from the Kerala coast
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x 3.6 - 23.7 mm; Ashtamudi Lake- 9.2– 63.1 x 4.0 -
24.9 mm; Kayamkulam Lake- 8.2 – 53.5 x 3.9 - 23.9
mm; Vembanad Lake 9.2– 62.3 x 4.0 - 25.2 mm;
Chettuvai 7.3– 47.1 x 3.7 - 22.8 mm, and Ponnani –
5.1 – 42.4 x 2.9 – 19.7 mm.
Morphotypes (Fig. 3 A-X)
The shell morphology of specimens collected from
various estuaries and backwaters of Kerala followed
typical modioliform outline, characterised by nearly
terminal or subterminal umbones. The shell colour
patterns showed great variations and typically four
general patterns were observed: (1) with brownish
anterior part and greenish posterior part bearing cross
marks at postero-lateral side; interior of shell light
purple (Fig. A-D); (2) brownish yellow form with
varying thickness of commarginal lirae; interior of
shell silvery purple (Fig. E-P); (3) with brownish
anterior and greenish yellow posterior; interior of
shell dark purple (Fig. Q-T); (4) with brownish
anterior and olive green posterior; interior of shell
light purple. In all the cases, the animal’s body is
yellowish, with brown to black pigmentation along
the mantle and foot. Byssus threads are fine and
flattened.
Ecosystem and livelihood implications
Among the various estuaries and backwaters of
Kerala, invasion of M. strigata is most intensive in
the Ashtamudi Lake and the invasive mussel has
established breeding populations in the last two years
(2018 and 2019). Previous surveys conducted by the
senior authors have not recorded these animals from
this lake, which suggests their presence in far smaller
numbers, if they were present at all. The fishermen
engaged in molluscan fisheries in the region,
especially those involved in clam fisheries, say that
they have seen larger number of these ‘Varathan
Kakka’ (which in local language Malayalam means
alien bivalve mollusc) in the last few years,
particularly after the strong tropical cylone Ockhi in
the Arabian Sea that struck Kerala coast in 2017.
Along the coastal waters of Kollam district and in
the mouth of the Ashtamudi Lake, where the the twin
fishing harbours (Neendakara and Sakthikulangara)
are located and the lake opens into the Arabian Sea,
M. strigata have entirely covered the intertidal rocks
and the rocky reefs below water (which are exposed
during low tide; Fig. 4 A). Here they have largely

replaced the green mussels (Perna viridis) that were
once abundant in the area. The green mussel
communities once recorded as abundant in the mouth
of the estuary as late as 2017, are now found only in
isolated patches along the estuarine mouth. The  M.
strigata populations have also fully encrusted the
wharf and all concrete structures (Fig. 5 A) all along
the harbour. As foulers, the invasive mussels are also
been reported from the hulls of ships and fishing
vessels (Fig. 5 B) in the area, coconut pillars of
Chinese fishing nets (Fig. 4 B) and stake nets, and
aquaculture systems.
As the invasive mussels settle in byssal nests on the
lake bed, M. strigata now dominates the benthic
biomass of the Ashtamudi estuary (Fig, 4 C, F),
reaching a maximum of 11384 individuals per square
meter. This may change the ecosystem services and
biodiversity of the region considerably. In many areas
near the mouth of Ashtamudi estuary, blankets of M.
strigata now smother the beds of Ashtamudi short-
neck clams (Marcia recens) (Fig. 4 E). More
importantly Ashtamudi Lake supports the livelihood
of hundreds of fishermen involved in clam fishing
(Fig. 5 D), and abundance of Mytella has reduce the
availability of clam resources.  Mytella has settled
heavily both in sandy and clayey bottoms of the lake,
especially in the shallow water channels subjected
to tidal flows (Fig. 4 C, F) and in the mangrove
marshes (Fig. 4 E). Considering the fact that the
presence of Mytella has been recorded only during
this study from 2018 and that the certified Ashtamudi
short-neck clam fisheries has been continuously
monitored by researchers, the rapid spread of  M.
strigata population should be a matter of utmost
concern, as in the long-term it could negatively
impact the livelihood of fishermen in the area.
Furthermore, fishermen in the Ashtamudi Lake are
also employed in the collection of  green mussel
(Perna viridis),  and backwater oysters Magallana
bilineata and Saccostrea cuccullata (Fig. 4 A,B).
Fisherfolks also opinioned that the less saline areas
are used by them to harvest black clam Villorita
cyprinoides, and the invasive mussel has become a
threat there too. The increasing biomass of invasive
mussel would severely impact the resource
availability for the fishers in the long run.

Rapid bioinvasion of Mytella strigata and livelihood of fishers in Ashtamudi Lake
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Fig. 4 A. Invasive Charru mussel Mytella strigata on intertidal rocks in Ashtamudi barmouth once dominated by
Perna viridis populations; B. Fouling on coconut pillar of Chinese fishing net; C. Mytella strigata collected from
muddy bottom; D. Underwater photo M. strigata on beds of short-neck clam (arrow mark); E. M. strigata in muddy
bottom; F. Mussel collected from mangrove marsh.
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Fig. 5 A. Mytella strigata attached to granite walls; B. Fouling of mussels (arrow) in fishing boat;
C. Invasive mussels settled on ropes of oyster culture; D. Clam fishing in Ashtamudi Lake.

Rapid bioinvasion of Mytella strigata and livelihood of fishers in Ashtamudi Lake
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Ashtamudi Lake has been used by many fishers to
perform cage cuture of finfishes and rope culture of
edible oyster Magallana bilineata. Heavy fouling
with invasive mussel has been observed in
aquaculture cages and settlements of larvae have also
been observed on the ropes and shells used for the
edible oyster culture (Fig. 5 C). This may bring
economic losses to fishers in the locality and may
hinder aquaculture operations.

DISCUSSION
Mytella strigata is a proven marine invasive species
(MIS), that has established sizeable populations
outside its natural range (Boudreaux and Walters,
2006; Gillis et al., 2009; Rice et al., 2016; Mediodia
et al., 2017; Vallejo et al., 2017a,b: Lim et al., 2018;
Sanpanich and Wells, 2019), including in India,
where it has been recorded from the brackishwater
Vembanad Lake of Kerala (Jayachandran et al.,
2019). The origin of invasive M. strigata populations
that invaded Asian countries has been conclusively
proven based on molecular phylogeny to be from the
Caribbean coast of South America (Rice et al., 2016;
Lim et al., 2018).
The success of establishment and rapid invasion
potential of mytilids all over the world is attributed
to their high fecundity, fast growth rate, tolerance to
wide range of environmental thresholds, a short
lifespan and good dispersal ability (Boudreaux and
Walters, 2006; Willan et al., 2000; Lim et al., 2018).
M. strigata is considered as a euryhaline species, as
it has been found from estuarine to marine
environments and tolerate the salinity range from 2
to 40 ppt (Yuan et al., 2010, 2016; Michael et al.,
2016; Rice et al., 2016). Stenyakina et al. (2010)
reported that M. strigata matures at a length of only
1.25 cm, while the green mussels mature at 4.5 cm,
and they attain the size of 60-70 mm by end of one
year (Laxmilatha, 2013). Marcia recens, the
dominant clam species in Ashtamudi Lake matures
at a length of 22 mm or at the age of 7 months (Sujitha
and Nasser, 2009). Presence of young specimens of
M. strigata throughout the year during the study
indicate the multiple recruitment of larvae and this
may give a competitive edge for invasive species over
the native mussels and clams. These biological
peculiarities, coupled with greater tolerance to

varying salinities, could have been the reasons for
the rapid invasion of M. striata all across the
Ashtamudi Lake in a short span of time.
Ships and ocean transportation have been identified
as one of the major source for marine species
introductions world over (Keller et al., 2010; Seebens
et al., 2013) and it has been found true for India as
well (Anil et al., 2002). According to Gaonkar et al.
(2010) harbours are the gateway for introduction of
non-native marine organisms in India. Over 18
species of non-native animals and plants have been
documented along the Indian coasts (Anil et al.,
2002), though the invasive nature of many of these
non-native species remains to be established. One of
the non-native mollusc introduced in India is
Mytilopsis sallei and the occurrence of this species
has been recorded from major fishing harbours of
India (Kalyanasundaram, 1975; Karande and Menon,
1975; Raju et al., 1988; Jayachandran et al., 2018).
Mytella strigata might have been introduced into the
coastal waters of India through ships and later spread
to the estuaries through the smaller fishing vessels
that traverse frequenty between the coastal oceanic
waters and the estuaries in most of the fishing
harbours of Kerala. The studies by Kauano et al.
(2017) showed that even small fishing vessels may
serve as vectors for the transfer of marine invasive
species.
Anecdotal remarks of local fishers reveal that
appearance of invasive mussels started after the
cyclone Ockhi that struck Kerala coast in 2017. This
opinion cannot be completely ruled out as Ockhi must
have helped in the fast spread of the invasive mussel
that might have been introduced into the Indian coast
as foulers of ship or as larval forms thorugh ballast
water. This also explains the presence of invasive M.
strigata in many estuarine systems of Kerala, and
can be corroborated by the absence of records of this
species in earlier biodiversity surveys in Ashtamudi
Lake (Divakaran et al., 1981; Nair et al., 1984;
Santhakumari and Nair, 1984; Raghunathan, 2007;
Vimalraj et al., 2014; Jyothilal et al., 2015; Arathi
et al., 2018 and Ravinesh et al., 2019). According to
Carlton et al. (2017) 289 species of living marine
fauna from 16 phyla, including molluscs, have
travelled thousands of kilometres through an
extraordinary biological rafting on the surface of
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marine debris, from the Japanese coast to North
American and Hawaii coast due to the a massive
tsunami generated from the 2011 East Japan
earthquake. This justifies the role of marine debris
and massive natural forces like tsunami and cylone
in transporting marine species beyond their natural
distributional  ranges.
As all biological invasions are well understood
through population processes such as arrival,
establishment, spread, and impact (Crooks and Rilov,
2009), and considering the complex interactions in
marine and estuarine ecosytems and paucity of
historical data (Chan and Briski, 2017; Ojaveer et
al., 2018), early detection of invaded species is not
at all easy. In India there is also paucity of recent
exploratory surveys and historial biodiversity data
in the estuarine ecosystems and this is compounded
by the ever increasing issue of taxonomic impediment
in the country. Though marine biodiversity is such a
diverse field, in many of the marine research and
academic institutions there is a serious dearth of
trained taxonomists in many of the marine research
and academic institutions to cater to the demands of
the sector, and not to speak of lesser amount of
research funding available for documenting estuarine
biodiversity. This may explain the failure in early
detection of Mytella strigata in Indian waters, and
possible mis-identification of species in earlier
surveys. Lim et al. (2018) demonstrated the presence
of diverse morphotypes of M. strigata, as in the case
of this study, and this may further complicate
morphological taxonomy.
Green mussel, Perna viridis, and the brown mussel,
P. perna, distributed along the rocky shores support
a traditional sustenance fishery in Kerala
(Appukuttan et al., 2001). Kollam is one of the major
mussel landing centres of Kerala (Appukuttan et al.,
2001; Laxmilatha, 2013). In Ashtamudi Lake the
newly invaded M. strigata has replaced the
populations of Asian green mussel Perna viridis
(Fig.6. A,B) and the present study could not locate
colonies of this species once abundant in the area
and supported the local fishery. Reports from
Philippines (Vallejo et al., 2017a,b), Singapore (Lim
et al., 2018) and Thailand (Sanpanich and Wells,
2019) also suggested that the native Perna viridis
populations are gradually replaced by the invasive

M. strigata. This study further shows the decline in
the populations of other species such as the backwater
oysters  Magallana bilineata and Saccostrea
cuccullata in Ashtamudi Lake. Similar reports of
invasive Mytella strigata outcompeting native eastern
oyster Crassostrea virginica through feeding
competition has been reported by Galimany et al.
(2017).
In the Ashtamudi Lake the invading mussel has
formed blankets over the beds of short-neck clam
(Fig. 6 C, D), which is an abundant resource in the
lake. We opine that the invading M. strigata will
eventually cause considerable negative impact to the
clam fishery and to the lake ecosystem, once the
species continue to proliferate in the changing
climatic regimes. In Ashtamudi Lake the livelihood
activities are dominated by fishing, providing
employment for about 3000 people in the locality.
The short-neck clam fisheries of the lake has obtained
an eco-label from the Marine Stewardship Council
(MSC) for the first time from India and the estimated
value of fishery resources of the lake is 985 million
(US$ 16.4m), with over half of the value contributed
by clams (Mohamed et al., 2016). The present study
has showed that the invasive mussel in the Ashtamudi
Lake may reach a maximum density of  11384
individuals per square meter and they inhabit both
hard and soft substrata. Considering the presence of
larger biomass of M. strigata throughout the year
and their presence in higher densities in the same
ecological niche of short-neck clam, it could be
considered as a pest. While the invasive mussels show
better  larval settlement and survival rate,
development of byssal nests, and higher tolerance to
environmental threshholds, particularly towards
salinity and turbidity, they can establish domination
over the existing benthic community of  short-neck
clams in the lake. Though there are still intact clam
beds along the lake, the dominance of M. strigata on
the tidal channels and their fast settling in
aggregations where it is able to reach high densities
is a matter of concern.
The black clam Villorita cyprinoides is present in
the low salinity regions of Ashtamudi Lake, and the
invading mussels have impacted black clam fisheries.
Field observations indicate that they have also
replaced the non-commercial gastropods like

Rapid bioinvasion of Mytella strigata and livelihood of fishers in Ashtamudi Lake
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Fig. 6 A. Green mussel catch from Dalavapuram region, of Ashtamudi Lake in 2017; B. Charru mussel catch from
Dalavapuram region, of Ashtamudi Lake in 2019; C. Occurrence of Mytella strigata (arrow) on short-neck clam bed in
2018; D. Invasion of Mytella strigata on short-neck clam (arrow) bed in 2019; E. Mangrove marshes in Ashtamudi
during low tide in 2018 showing the abundance of Pirenella cingulata; F. Mangrove marshes in Ashtamudi during
low tide in 2019 showing the abundance of M. strigata
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Pirenella cingulata (Fig. 6 E, F), Indothais blanfordi
and Indothais lacera from the lake. The potential
for M. strigata to outcompete the lucrative clam
fishery is a serious concern that urgently needs to be
addressed, especially since replacements have been
reported by authors elsewere in the world (Branch
and Steffani, 2004). The abundance of invasive
mussels in the lake bottom not only reduce the
availability of clam resoures and impact their
livelihoods,  but also increase the labour of local
fishers as they have to spend more time removing
the invasive mussels from their harvest.
The density of M. strigata in Ashtamudi Lake is
higher than the maximum density recorded from
other areas of India such as Vembanad Lake (120 ±
24 ind. 25 cm-2; Jayachandran et al., 2019), Singapore
(49,600 m-2; Lim et al., 2018), Thailand (mean
density of 40,800 ± 2565 m-2; Sanpanich and Wells,
2019) and south-eastern USA (11,000 m-2; Spinuzzi
et al.,  2013).
The backwaters of India harbour rich diversity of
native molluscs (Subba Rao, 2017). Recent studies
have shown the backwaters of Kerala harbour very
interesting native molluscs (Oliver et al., 2018 a, b).
These native mussels living in the backwaters could
well be displaced by invasive Mytella strigata. This
would happen before we have a chance to resolve
the systematics, as some of these could well be
endemic to the backwaters.
Scientific reports reveal that the marine invasives
such as mussels can establish well in their non-native
habitats, impact ecosystem and ecosystem services,
impact local biodiversity, outcompete native species,
introduce diseases and parasites, impact the
productivity of fisheries, interfere with  industrial
facilities, shipping and port maintenance and
threaten aquaculture operations (Johnson and
Chapman, 2007; Stafford et al., 2007; Molnar et al.,
2008; Wells et al., 2009; Crowe and Frid, 2015).
Reports from southeast Asia have already
demonstrated that Mytella strigata is an emerging
marine invasive species, inflicting a series of threats
to ecosystem and biodiversity. Presence of young and
mature mussels throughout the year, rapid expansion
of population and socio-economic and environmental
implications could place M. strigata as one of the
imminent threats to Ashtamudi Lake. Further studies

are warranted to establish and attempt to negate the
impact of invasive M. strigata on native biodiversity,
ecosystem services and biogeochemical cycles. As
Ashtamudi is considered as the gateway for the other
estuaries in Kerala, they may also serve as a hub in
transmission of invasive species to other water bodies.
In India the presence of this invasive species has been
reported only from the Kerala coast thus far.
Considering the presence of larger harbours
elsewhere in east and west coasts of India, there is
an urgent need to identify the presence of M. strigata
in the country by locating the pathways of
introduction,  promoting studies on invasion biology,
and strengthening awareness on marine invasive
species as an essential tool for management
initiatives. There are not many success stories of
eradication of marine invasive species  in natural
water bodies and therefore,  adopting a precautionary
principle of extensive surveys, research and better
enactment of regulations are essential towards
management.
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