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Abstract

Present study was conducted to assess the diversity of faunal foulers and their distribution along the southeast
coast of India. Grab and colonization sampling methods were employed. There were 14 families of faunal
foulers with 28 species. Among the families, Bacillaceae constituted 31% and Mytilidae, 10%,
Aeromonadaceae, 6% and Archaeobalanidae, 3%. Families numbering eight contributed to the macro faunal
fouling community and the others, micro fouling community. According to the IUCN red data book, the
observed faunal fouling organisms do not come under any red list category. Another striking feature was that
20 % of the recorded species were alien invasive species. This study will be helpful to the policymakers,
coastal developers, researchers, fishermen, sea-based industries and government authorities, as the fouling
communities pose innumerable problems in the coastal developmental activities.
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1 Introduction
Ecosystem is a community of living organisms (microbes, plants and animals), non-living environment
(minerals, climate, soil, water, sunlight, etc.) and their interrelationships (Tansley, 1935; Simmons., 1966).
Large ecosystems (terrestrial and marine) embrace a wide variety of sub-ecosystems which are rich in
biodiversity. Ecosystems containing endemic species also make a major contribution to the global biodiversity.
There are about 8.7 million species of animals described and classified, including 4000 bio-foulers (Cao et al.,
2011). Micro-fouling involves biofilm formation and bacterial adhesion and macro-fouling involves
attachment of larger offender organisms like barnacles, mussels, polychaete worms and bryozoans (Melo et al.,
1997; Bhadury and Wright, 2004; Railkin, 2004; Eguia and Trueba, 2007; lyapparaj et al., 2012; Mahadevan,
2013).

In this context, present study was carried out to assess the fouling faunal communities and their distribution
along the southeast coast of India. Till date, there is no such previous detailed survey in this study area and the
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present investigation provides with a detailed report on the fauna of fouling communities and their distribution
along the southeast coast of India, paving way to marine foulers. This study will be helpful to the policymakers,
coastal developers, researchers, fishermen, sea-based industries and government authorities, as the fouling
communities cause many problems in the coastal developmental activities. This work will also be a useful as a
database to delineate the distribution of foulers, in future, due to the spatial and temporal variations.

2 Materials and Methods

2.1 Study area and sample collection

Survey for recording the distribution of the marine fouling organisms was carried out in MGR thittu [site 1],
Mudasalodai [site 2], Parangipettai [site 3], Annan Kovil [site 4], Samiyarpettai [site 5], Periyakuppam[site 6]
and Cuddalore OT [site 7] in Tamilnadu, along the southeast coast of India (Fig.1). Latitudes and longitudes of
the selected sites along the study area are : 11048°70.82”N & 79078°36.32”E[site 1], 11048°69.98”N &
79076°65.12"E [site 2], 11049°63.38”N & 79077°16.49”E [site 3], 11050°36.09”N & 79077°19.60"E [site 4],
11054°99.33”"N & 79076°01.53"E [site 5], 11061°25.40”N & 79075’99.19”E [site 6] and 11071°40.82”"N &
79078°12.85”E [site 7]. All the seven study sites are coming under the coastline of the Cuddalore district
(68km), which is one of the healthiest fishing areas in the state of Tamil Nadu and living place for a large
number of fishing communities (tndistricts.nic.in).

Fig. 1 Map showing the seven selected sites for the study along the southeast coast of Tamilnadu, India.

2.2 Grab sampling and Colonization sampling

Field survey for collecting the marine fouling organisms was conducted during May 2018 to May 2019, using
the Colonization sampler and Grab sampler (Noleto et al., 2019; Vijapure et al., 2019). Marine fouling
organisms were sampled after sunrise for clear identification. Filed note, DSLR D5300 camera and other
necessary materials were used during the entire study. All the collected organisms were preserved in 95 %
ethanol and transported to the laboratory. All the faunal fouling organisms were identified using the manual
(Indian Seashells) (Rao, 2003). The foulers were divided into micro and macro foulers and the checklist was
prepared. Presently recorded species were evaluated using the ITUCN red list and the alien invasive species
categories (GISD, 2019; IUCN, 2019).

3 Results

In the present study, 28 species of faunal foulers were recorded. Of which, 10 macro fouler species belong to 6
families (Table 1; Fig. 2) and the remaining 18 micro-foulers are represented by 8 families (Table 2). Among
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the families, Bacillaceae constituted 31%, Mytilidae, 10%, Aeromonadaceae, 6% and Archaeobalanidae, 3%
(Fig. 3). Macro-foulers such as Striatobalanus amaryllis, Crassostrea madrasensis, Lepas spp, Perna viridis
and Perna indica and micro-foulers like Bacillus, Halolactibacillus, Staphylococcus, and Pseudomonas were
dominant from present study. In the present study, majority of macro fouling species have been observed from
wooden, rock, fiber and iron structures. Striatobalanus amaryllis, Crassostrea madrasensis, Lepas spp., Perna
spp. and Balanus spp. were mostly found in wooden material and Striatobalanus amaryllis, Crassostrea
madrasensis and Balanus spp. were found attached on rocks with the help of byssal threads. According to the
IUCN red data book, the observed macro-faunal fouling organisms are not coming under any red list category.
Another striking feature was that 20 % of the recorded species (2) fall under the alien invasive species category

(Table 1 and Fig. 4).

Table 1 List of marine macro-foulers collected from the study area and IUCN- Red list categorization.

SI.No Family Species of foulers Synonyms Common IUCN red Invasive
Name List Species
categories
1 Archaeobalanidae Striatobalanus Chirona amaryllis, Not Not Found
amaryllis (Darwin, Balanus amaryllis - Found
1854)
2 Balanidae Amphibalanus Balanus amphitrite Striped Not Not Found
amphitrite (Darwin, barnacle Found
1854)
3 Lepadidae Lepas anatifera Smooth, Not Not Found
Linnaeus, C Grooved and Found
- Scaled goose-
necked
barnacle
4 Lepadidae Lepas anserifera goose-neck Not Not Found
Linnaeus, C. - barnacle, Found
5 Mytilidae Modiolus metcalfei Modiola metcalfei Brown mussel Not Not Found
Hanley Found
6 Mytilidae Perna indica Chloromya perna, Mya | Brown mussel, Not Africa,
Kuriakose & Nair perna, Perna perna, Mexilhao Found Europe, and
Mytilus perna, Mytilus | mussel South
pictus, Mytilus America
venezolanus
7 Mytilidae Perna viridis Chloromya viridis, Asian green Not Asia-Pacific
Linnaeus, C Mytilus viridis, Mytilus | mussel, green Found Region, and
smaragdinus mussel Asia
8 Ostreidae Crassostrea Ostrea madrasensis Not Not Found
madrasensis (Preston Found
H.B. 1916) -
9 Ostreidae Saccostrea cucullata | Crassostrea cucullata Small rock Not Not Found
Born, oyster Found
10 Pteriidae Isognomon bicolor Melina semiaurita, bicolor purse- Not Not Found
(Adams, 1845) Perna bicolor, oyster Found
Perna chemnitziana
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Table 2 List of marine micro-foulers from the study area (Suresh and Sureshkumar, 2015; Suresh and Anandhraman, 2015).

Sl. No Family Species of foulers
1 Aeromonadaceae Aeromonas hydrophila

2 Bacillaceae Amphibacillusspp

3 Bacillaceae Bacillus badius

4 Bacillaceae Bacillus cibi

5 Bacillaceae Bacillus drentensis

6 Bacillaceae Bacillus thuringiensis

7 Bacillaceae Bacillus weihenstephanensis
8 Bacillaceae Halolactibacillus alkaliphilus
9 Bacillaceae Halolactibacillus miurensis
10 Halomonadaceae Halomonas aquamarina

11 Bacillaceae Oceanobacillus kimchii

12 Planococcaceae Planomicrobium flavidum

13 Morganellaceae Proteus vulgaris

14 Pseudomonadaceae Pseudomonas aeruginosa

15 Pseudomonadaceae Pseudomonas spp

16 Staphylococcaceae Staphylococcus haemolyticus
17 Staphylococcaceae Staphylococcus sciuri

18 Vibrionaceae Vibrio alginolyticus

Fig. 2 Macro foulers recorded from the study area (A —Crassostrea madrasensis, B- Perna indica and Perna viridis, C- Balanus

spp, D- Lepas spp, E — Lepas spp and F — Balanus spp).

IAEES

WWW.iaees.org



Proceedings of the International Academy of Ecology and Environmental Sciences, 2020, 10(1): 1-7 5

35
30
25
20
15
10

Percentage of Species

Families of foulers

Fig. 3 Percentage of family-wise contribution of faunal foulers.
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Fig. 4 Percentage of invasive alien species of marine fouling organisms, recorded.

4 Discussion

Several researchers have carried out marine fouling related studies along the southeast coast of India.
Keasavan et al. (2009) reported the presence of four species of macro faunal foulers from Vellar estuary to
Pondicherry. Similarly, 3 species of marine macro foulers were reported from the Pulicat lake, southeast coast
of Tamilnadu (Mohan et al., 2013); 5 species of macrofaunal marine foulers were reported from the coast of
Andhra Pradesh (Pati et al., 2011; Monolisga and Patterson, 2015; Darwin and Padmavathi, 2017). Marine
fouling community was also surveyed in the Amazon estuary, Para, Northern Brazil by Chagas et al. (2018)
reported that five groups with 37 species belonging to 20 families. Manila Bay in the Philippines encompasses
23 species of foulers belonging to 17 families (Trinidad et al., 2019). An alien invasive species of fouler,
Amphibalanus amphitrite has been reported found Para state, North Brazil (Avila et al., 2018). Hydroides spp.
has been reported as the most abundant alien invasive species from the Manila Bay (Vallejo et al., 2019).
However, the marine fouling species recorded in the present study are relatively more in number than the
previously reported studies (28). However, further studies are needed to understand the ecology and
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community structure of the marine foulers to trace their interactions with the environment.

5 Conclusions

In the present study, 28 species of marine faunal foulers were recorded from seven sites along the southeast
coast of India where Balanus spp. and Perna spp. were dominant. This study will be helpful to the
policymakers, coastal developers, researchers, fishermen, sea-based industries and government authorities to
curtain the marine foulers since the fouling communities pose many problems in the coastal developmental
activities. This work will also be a useful to develop on marine faunal foulers to delineate the distribution
pattern of the marine foulers in future due to the spatio-temporal variations.
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