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Abstract 

The “spaghetti bryozoan” Zoobotryon verticillatum (delle Chiaje, 1822) recently synonymised as Amathia verticillata (delle 
Chiaje, 1822) was first described from Naples, Italy. This ctenostome also occurred in the Bay of Bengal, east coast of India, 
where it has been long treated as a native species, due to its long presence in the region. However, recent re-appraisal of its 
global distribution suggests the species was native to the Caribbean region. This study and a literature survey documented the 
occurrence of this bryozoan along the coast of Tamil Nadu, India, and summarized records of the species from other 
localities. Amathia verticillata has a scattered distribution in the central Indian Ocean and mostly occurs on man modified 
habitats. Indeed, it appeared to be absent from natural habitats along the coasts of India. Thus we concluded that A. verticillata is 
non-indigenous to the coast of India, where its presence can be attributed to human-mediated dispersal, mainly by shipping. 
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Introduction 

Bryozoans are common fouling organisms in marine 
waters. They are ecologically important as sessile 
and colonial suspension feeders, as well as habitat 
providers for a number of associated taxa, such as 
polychaetes, molluscs, and crustaceans. According 
to Venkataraman and Wafar (2005), India hosts over 
200 bryozoan species, although their real number is 
probably much higher due to lack of systematic 
surveys along several extensive coastal stretches. 

The “spaghetti bryozoan” Amathia verticillata 
(delle Chiaje, 1822) was originally described from 
specimens collected in the Gulf of Naples, Italy, as 
Hydra verticillata delle Chiaje, 1822. Before this 
time, it was considered to be an alga due to epibiontic 
microalgae, that caused the colonies to appear green 

(Marchini et al. 2015). Amathia verticillata is widely 
distributed across the world’s oceans; it is known 
from the eastern and western Atlantic, northeastern 
and southwestern Pacific, and the Indian Ocean 
(Waeschenbach et al. 2015), in Mediterranean sea 
(Marchini et al. 2015), and tropical atolls (Knapp et 
al. 2011).This bryzoan has been transported widely 
via hull fouling and continues to appear in new regions 
(Dailianis et al. 2016). Recent discoveries include 
the subtropical and tropical Macaronesian Islands 
(the Azores, Madeira, and Canary Islands) in the 
eastern North Atlantic Ocean, as well as the eastern 
Mediterranean Sea, Gulf of Oman, Taiwan, the 
Galapagos Islands, and Palmyra Atoll in the Pacific 
Ocean (Amat and Tempera 2009; Wirtzand Canning-
Clode2009; Knapp et al. 2011; Minchin 2012; 
Tilbrook 2012; Galil and Gevili 2014; McCann et al. 
2015; Dobretsov 2015; Minchin et al. 2016). 
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Figure 1. Study Area: The Tamil Nadu 
coast in southern India; grey squares 
indicate the 7 sampling zones where the 
83 sampling stations were placed (see 
Supplementary material Table S1 for 
coordinates). Localities where Amathia 
verticillata was found are indicated in 
the right panel.

Amathia verticillata is often considered to be a 
pest in tropical to temperate waters due to its massive 
colony size and extensive fouling properties (Minchin 
2012). Amathia verticillata is an erect, uncalcified 
bryozoan that can form colonies in excess of 2m long 
(Minchin 2012). A colony is composed of many 
hermaphroditic zooids, producing large yolky eggs 
that hatch into lecithotrophic larvae, which are 
planktonic for short periods (less than a day). The 
larvae settle on a firm substrate and metamorphose 
into the first zooid of a colony, the ancestrula. This 
bryozoan also reproduces asexually. Under favou-
rable conditions, detached fragments may drift and 
attach elsewhere (Hopkins and Forrest 2008). The 
dispersal of A. verticillata to different locations is 
facilitated by its capacity as a hull fouling organism 
(Minchin 2012; Marchini et al. 2015). 

Amathia verticillata was considered cryptogenic 
by Floerl et al. (2009), and its origins were debated 
by Minchin (2012). Recently, Galil and Gevili (2014) 
provided evidence that its most likely origin is the 
Caribbean region. This was based on its occurrence 
within natural habitats, mainly sea-grass beds, within 
the Caribbean Sea (Winston 1995), differently from 
the Mediterranean Sea and elsewhere where it is 
often restricted to man-modified environments such 
as harbours (Marchini et al. 2015). Further, its exis-
tence in the Caribbean with a co-evolved predator, 
the nudibranch Okenia zoobotryon (Smallwood, 
1910), was assumed as an indicator of native status 
(Ortea et al. 2009; Galil and Gevili 2014). In India, 
A. verticillata was first recorded by Robertson (1921) 
from Madras Harbour. Subsequently, it was reported 
by several studies along the estuaries and harbours 
of the eastern coast of the country (Nair et al. 1992; 

Gaonkar et al. 2010; Swami and Udhayakumar 2010; 
Gopalakrishnan and Kelkar 2014; Pati et al. 2015). 
Previous studies have always perceived A. verticillata 
as endemic to India (Geetha 1994), without including 
it in the inventory of marine non-indigenous species 
(Subba Rao 2005). Furthermore the available literature 
denoted the mere occurrence of the species, while 
quantitative density assessments are scant (Geetha 
1994; Swami and Udhayakumar 2010). 

In this study, we carried out an extensive survey 
for A. verticillata along the Tamil Nadu coast (south-
eastern India), to assess its current distribution and 
abundance pattern on natural and artificial habitats. 
In addition, a literature survey was conducted to 
assess the previous existence of this global invader 
in Indian waters and to update the distribution of A. 
verticillata in the central Indian Ocean. 

Material and methods 

The 1,076 km long coastline of Tamil Nadu lies 
along the southeastern part of the Indian Peninsula, 
and forms a part of the Coromandel Coast on the 
Bay of Bengal and the Indian Ocean. This coastal 
corridor has 15 marinas and harbours. The entire 
coastline is occupied by numerous, artificial, low-
crested structures and protective groynes that provide 
habitat for a wide variety of marine organisms. 

Biological samples were collected during January, 
May, and September 2015 along the coast of Tamil 
Nadu. The coast was divided into seven sampling 
zones, each including 8 to 18 sampling stations, for a 
total of 83 sampling stations (Figure 1). Of the 83 
sampling stations, three sampling stations were located 
adjacent to natural rocky outcrops. Investigated habitats 
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Figure 2. Colonies of Amathia 
verticillata on a breakwater at Colachel 
Fishing Harbour. Photograph by Ganesan 
Nandhagopal.

comprised artificial substrates such as boulder piles, 
groynes, caissons, tetrapods, fishery jetties, pipeline 
trestles, harbour breakwaters, and natural rocky out-
crops along the shoreline. 

Surveys were conducted at low tide, depths ranging 
from 1 to 5 m, by SCUBA diving and snorkelling 
following Prince Prakash Jebakumar et al. (2015). 
Density of A. verticillata was assessed by means of 
the semi-quantitative visual technique (counting the 
stem attached to substratum) using the 10 m belt 
transect method and a total of three transects (3 to 5 
quadrats of 1×1 m per transect) were laid at each site 
along the submerged portion of the boulders 
(Megina et al. 2013). A few specimens were also 
collected and preserved for subsequent taxonomic 
analysis. Lastly, natural rocky outcrops along the 
pocket beaches were also searched for the species. 

Results and discussion 

Amathia verticillata was recorded at five artificial 
sites: Colachel fishing harbour (CFH), Chennai fishing 
harbour (CHE-FH), Tuticorin (TECB), Mandapam 
jetty north (Palk Bay) (MJN), and Mandapam jetty 
south (MJS) at Rameshwaram. The identity of A. 
verticillata was confirmed by the Zoological Survey 
of India and voucher material was deposited at the 
National Zoological Collection with access code 
ZSI/MBRC/BRY/B-43. 

Searches for the bryozoan along the natural rocky 
shores of Tamil Nadu were always unsuccessful. 

The species was recorded in high densities in the 
Colachel fishing harbour during September (Table S1), 
with a maximum recorded colony length of ~ 60 cm 
(Figure2), with lower abundances observed in 
Chennai fishing harbour, Mandapam jetty north, 
Mandapam jetty south (Ramanathapuram), and 
Tuticorin. In general, the sheltered habitat of the 
boulder-pile breakwaters of fishing harbours were 
the preferred habitat for this bryozoan, with the 
exception of site north of Mandapam jetty, where A. 
verticillata colonized the concrete pile structures 
supporting the fishing jetty. The proximity of some 
fishing harbours like Chennai and Tuticorin to major 
ports receiving international vessels may explain the 
occurrence of this species at these sites, as secondary 
spread from the populations previously introduced to 
international hubs. The first record of A. verticillata 
in India actually was at Chennai harbour (Robertson 
1921), and later on it started to appear in different 
parts of the Indian coast, mainly on artificial struc-
tures (Table 1). Hence, it appears that vessel traffic is 
a likely vector of introduction and spread of this species 
similar to reported elsewhere (Marchini et al. 2015). 

The majority of the literature records of A. 
verticillata from other localities in the Central Indian 
Ocean confirmed that A. verticillata is usually restricted 
to man-modified structures (Table 1), consistent with 
the non-indigenous status of this species. Despite 
careful searches, the species was not observed from 
any of the natural habitats surveyed along the Tamil 
Nadu coast. The ongoing proliferation of artificial 
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Table 1. Records of Amathia verticillata in the Central Indian Ocean. 

Locality 
Year of 
record 

Habitat/substrate Reference

Madras 1921 Harbour structure Robertson (1921) 
Visakhapatnam Harbour 1968 Wooden barges and concrete pillars  Ganapathi and Satyanarayana Rao (1968)  
Cuddalore 1992 Vellar estuary; sea grass Halophyla ovalis Nair et al. (1992) 
Maldives island 1994 Fishing net  Geetha (1994) 
Mumbai harbour 2010 Harbour structure  Swami and Udhayakumar (2010) 
Mumbai 2012 Breakwater boulder stones  Bhave and Apte (2012) 
Visakhapatnam Harbour 2011–2012 Wood and ropes of sunken fishing vessels Yedukondala Rao and Rakesh Sarma (2013) 
Visakhapatnam Harbour 2015 Slipway complex Pati et al. (2015) 

structures along the Tamil Nadu coastal region is 
creating suitable habitat for opportunistic fouling 
species such as A. verticillata and is expected to further 
facilitate their spread (Darbyson et al. 2009; Mineur 
et al. 2012; Dafforn et al. 2015; Megina et al. 2016). 

Outside its native range, A. verticillata has often 
been found associated with other non-indigenous inver-
tebrates (Rudman 2004; Farrapeira 2011; Giacobbeand 
De Matteo 2013; Marchini et al. 2015; Dailianis et 
al. 2016), whose introduction and establishment are 
possibly facilitated by this habitat-providing bryozoan. 
The recent record of the non-indigenous sea slug 
Okenia pellucida Burn, 1967 on A. verticillata colo-
nies in Mumbai harbour (Bhave and Apte 2012) may 
represent a similar type of inter specific facilitation. 
The native range of the sea slug is unknown, but it is 
spreading via hull fouling to different parts of the 
world (Wells et al. 2009). 

Ecologic and economic impacts 

Several negative ecological and economic impacts of 
A. verticillata have been reported. In San Diego Bay, 
colonies of the species were found to grow 
epiphytically on leaves of eelgrass (Zostera marina 
Linnaeus, 1753), often killing the plant and creating 
gaps in the seagrass canopy, which were later 
colonized by other algal species (Williams 2007). 
Although quantitative assessments of its economic 
impact have not been carried out, A. verticillata has 
long been known to create fouling problems by 
attaching to the bottoms of ships and harbour 
structures (Woods Hole Oceanographic Institution 
1952; Farrapeira 2011). In Galveston Bay, Texas, 
major problems were caused by colonies of the 
bryozoan clogging shrimp-fishing gear (Gossett et 
al. 2004). Fouling of boats and marinas by A. 
verticillata was also reported in southern California 
(Johnson et al. 2006) and in the port of Rome, Italy 
(Ferrario et al. 2016). It has been reported as a pest 
species for pearl oysters, Pinctada fucata (Gould, 
1850) farming along the southern coast of Korea and 

in the mussel maricultures of India (Mahadevan 1980; 
Je et al. 1988). 

Despite this, the ecological impacts of A. verticillata 
have not been regarded as problematic because of 
the assumption that it is a native species in this 
region. The high densities observed in Colachel are 
likely to cause impairment to fishing activities. 
Moreover, it is possible that this species can favour 
the settlement of other associated non-indigenous 
invertebrates, thus contributing to a process of biotic 
homogenization (Olden et al. 2004), which is an 
ongoing issue at the global scale. This biotic 
homogenization of coastal habitats will likely reduce 
the biodiversity. The current contribution aims to 
raise awareness of the non-indigenous status of A. 
verticillata, pointing out the need for risk-assessment 
analyses aimed at evaluating its actual ecological 
and economic impacts. 

Acknowledgements 

This preliminary study was carried out under the 'Sustainable 
Shoreline Management' program of the National Institute of 
Ocean Technology (NIOT), funded by the Ministry of Earth 
Sciences, Government of India. The immense help of conforming 
the species identity by Zoological Survey of India, Marine 
Biology Regional Centre, Chennai is gratefully acknowledged. 

References 

Amat JN, Tempera F (2009) Zoobotryon verticillatum Delle Chiaje, 
1822 (Bryozoa), a new occurrence in the archipelago of the 
Azores (North-Eastern Atlantic). Marine Pollution Bulletin 
58: 761–764, https://doi.org/10.1016/j.marpolbul.2009.02.019 

Bhave V, Apte D (2012) First record of Okenia pellucida Burn, 1967 
(Mollusca: Nudibranchia) from India. Journal of Threatened 
Taxa 4: 3362–3365, https://doi.org/10.11609/JoTT.o2929.3362-5 

Dafforn KA, Glasby TM, Airoldi L, Rivero NK, Mayer-Pinto M, 
Johnston EL (2015) Marine urbanization: an ecological 
framework for designing multifunctional artificial structures. 
Frontiers in Ecology and the Environment 13: 82–90, 
https://doi.org/10.1890/140050 

Dailianis T, Akyol O, Babali N, Bariche M, Crocetta F, 
Gerovasileiou V, Chanem R, Gökoğlu M, Hasiotis T, Izquierdo-
Muñoz A, Julian D, Katsanevakis S, Lipez L, Mancini E, 
Mytilineou Ch., Ounifi Ben Amor K, Özgül A, Ragkousis M, 



Amathia verticillata fouling harbours of the southeast coast of India 

215 

Rubio-Portillo E, Servello G, Sini K, Stamouli C, Sterioti A, 
Teker S, Tiralongo F, Trkov D (2016) New Mediterranean 
Biodiversity Records (July 2016). Mediterranean Marine 
Science 17: 608–626, https://doi.org/10.12681/mms.1734 

Darbyson E, Locke A, Hanson JM, Willison JHM (2009) Marine 
boating habits and the potential for spread of invasive species in 
the Gulf of St. Lawrence. Aquatic Invasions 4: 87–94, 
https://doi.org/10.3391/ai.2009.4.1.9 

Dobretsov S (2015) Biofouling on artificial substrata in Muscat 
waters. Journal of Agricultural and Marine Sciences 19: 24–29, 
https://doi.org/10.24200/jams.vol20iss0pp24-29 

Farrapeira CMR (2011) The introduction of the bryozoan Zoobotryon 
verticillatum (Delle Chiaje, 1822) in northeast of Brazil: a cause 
for concern. Biological Invasions 13: 13–16, https://doi.org/10. 
1007/s10530-010-9788-6 

Ferrario J, Ulman A, Marchini A, Saracino F, Occhipinti Ambrogi A 
(2016) Non-indigenous fouling species in the marina of Rome. 
Biologia Marina Mediterranea 23(1): 224–225 

Floerl O, Inglis GJ, Gordon DP (2009) Patterns of taxonomic 
diversity and relatedness among native and non-indigenous 
bryozoans. Diversity and Distributions 15: 438–449, https://doi. 
org/10.1111/j.1472-4642.2008.00553.x 

Galil BS, Gevili R (2014) Zoobotryon verticillatum (Bryozoa, 
Ctenostomatida, Vesiculariidae), a new occurrence on the 
Mediterranean coast of Israel. Marine Biodiversity Records 7: 
e17, https://doi.org/10.1017/S1755267214000086 

Ganapathi PN, Satyanarayana Rao K (1968) Fouling bryozoans in 
Visakhapatnam Harbour. Current Science 37: 81–89 

Gaonkar CA, Sawant SS, Anil AC, Krishnamurthy V, Harkantra SN 
(2010) Changes in the occurrence of hard substratum fauna: A 
case study from Mumbai harbour, India. Indian Journal of 
Marine Sciences 39(1): 74–84 

Geetha P (1994) Indian and Antarctic Bryozoans – Taxonomy and 
Observations on Toxicology. PhD Thesis, The Cochin 
University of Science and Technology, Cochin, Kerala, 7 pp 

Giacobbe S, DeMatteo S (2013) The potentially invasive opisthobranch 
Polycera hedgpethi Er. Marcus, 1964 (Gastropoda Nudibranchia), 
introduced in a Mediterranean coastal lagoon. Biodiversity 
Journal 4(2): 359–364 

Gopalakrishnan V, Kelkar VV (2014) Observation on fouling 
organisms collected from Indian naval ships at Bombay. Defence 
Science Journal 9(1): 23–30 

Gossett L, Lester J, Gonzalez L (2004) Galveston Bay Invasive 
Species Risk Assessment Final Report, Environmental Institute 
of Houston, University of Houston, 22 pp 

Hopkins GA, Forrest BM (2008) Management options for vessel hull 
fouling: an overview of risks posed by in-water cleaning. ICES 
Journal of Marine Science 65: 811–815, https://doi.org/10.1093/ 
icesjms/fsn026 

Je JG, Hong JS, Yi SK (1988) A study on the fouling organisms in 
the pearl oyster culture grounds in the southern coast of Korea. 
Ocean Research 10: 85–105 

Johnson LT, Gonzalez J, Himes A (2006) Managing hull-borne 
invasive species on California’s coastal boats, University of 
California Cooperative Extension – Sea Grant Extension Program, 
San Diego, 54 pp 

Knapp IS, Godwin LS, Smith JE, Williams CJ, Bell JJ (2011) 
Records of non-indigenous marine species at Palmyra Atoll in 
the US Line Islands. Marine Biodiversity Records 4: 330, 
https://doi.org/10.1017/S1755267211000078 

Mahadevan S (1980) Predation and fouling problems in mussel 
culture. CMFRI, Centre of Advance Studies in Mariculture 
Workshop on Mussel Farming, Cochin, India, Madras, 5 pp 

Marchini A, Ferrario J, Minchin D (2015) Marinas act as hubs for the 
spread of the pseudo-indigenous bryozoan Amathia verticillata 
(delle Chiaje, 1822) and its associates. Scientia Marina 79: 1–
11, https://doi.org/10.3989/scimar.04238.03a 

McCann L, Keith I, Carlton JT, Ruiz GM, Dawson TP, Collins K 
(2015) First record of the non-native bryozoan Amathia 
(=Zoobotryon) verticillata (delle Chiaje, 1822) (Ctenostomata) 
in the Galápagos Islands. BioInvasions Records 4: 255–260, 
https://doi.org/10.3391/bir.2015.4.4.04 

Megina C, González-Duarte MM, López-González PJ, Piraino S 
(2013) Harbours as marine habitats: hydroid assemblages on 
sea-walls compared with natural habitats. Marine Biology 160: 
371–381, https://doi.org/10.1007/s00227-012-2094-3 

Megina C, González-Duarte MM, López-González PJ (2016) Benthic 
assemblages, biodiversity and invasiveness in marinas and 
commercial harbours: an investigation using a bioindicator 
group. Biofouling 32: 465–475, https://doi.org/10.1080/08927014. 
2016.1151500 

Minchin D (2012) Rapid assessment of the bryozoan, Amathia 
verticillata (delle Chiaje, 1822) in marinas, Canary Islands. 
Marine Pollution Bulletin 64: 2146–2150, https://doi.org/10.1016/ 
j.marpolbul.2012.07.041 

Minchin D, Liu TK, Cheng M (2016) First Record of Bryozoan 
Amathia(= Zoobotryon) verticillata (Bryozoa: Vesiculariidae) 
from Taiwan. Pacific Science 70: 509–517, https://doi.org/10.2984/ 
70.4.9 

Mineur F, Cook EJ, Minchin D, Bohn K, Macleod A, Maggs CA 
(2012) Changing coasts: marine aliens and artificial structures. 
Oceanography and Marine Biology 50: 189–234, https://doi.org/ 
10.1201/b12157-5 

Nair P, Krishnamurthy K, Mawatari SF (1992) Salinity Tolerance in 
Four Estuarine Species of Bryozoa. Marine Fouling 9: 15–20, 
https://doi.org/10.4282/sosj1979.9.15 

Olden JD, Poff NL, Douglas MR, Douglas ME, Fausch KD (2004) 
Ecological and evolutionary consequences of biotic 
homogenization. Trends in Ecology and Evolution 19: 18–24, 
https://doi.org/10.1016/j.tree.2003.09.010 

Ortea J, Moro L, Espinosa J (2009) The genus Okenia Menke, 1830 
(Mollusca: Nudibranchia) in Canary Islands, with remarks on 
Okenia zoobotryon (Smallwood, 1910), a species in permanent 
controversy. Vieraea 37: 75–83 

Pati SK, Rao MV, Balaji M (2015) Spatial and temporal changes in 
biofouling community structure at Visakhapatnam harbour, east 
coast of India. Tropical Ecology 56(2): 139–154 

Prince Prakash Jebakumar J, Nandhagopal G, Raghumaran S, 
Rajanbabu B (2015) First record of alien species Eualetes tulipa 
(Rousseau in Chenu, 1843) from the Royapuram fishing harbour 
at Chennai, India. BioInvasions Records 4: 201–204, https://doi. 
org/10.3391/bir.2015.4.3.08 

Robertson A (1921) Report on a collection of Bryozoa from the Bay 
of Bengal and other eastern seas. Records of the Indian Museum 
22: 33–65, https://doi.org/10.5962/bhl.part.1465 

Rudman WB (2004) Further species of the opisthobranch genus 
Okenia (Nudibranchia: Goniodorididae) from the Indo-West 
Pacific. Zootaxa 695: 1–70 

Subba Rao DV (2005) Comprehensive review of the records of the 
biota of the Indian Seas and introduction of non indigenous 
species. Aquatic Conservation: Marine and Freshwater 
Ecosystems 15: 117–146, https://doi.org/10.1002/aqc.659 

Swami BS, Udhayakumar M (2010) Seasonal influence on settlement, 
distribution and diversity of fouling organisms at Mumbai 
harbour. Indian Journal of Marine Sciences 39(1): 57–67 

Tilbrook KJ (2012) Bryozoa, Cheilostomata: first records of two 
invasive species in Australia and the northerly range extension 
for a third. Check List 8: 181–183, https://doi.org/10.15560/8.1.181 

Venkataraman K, Wafar M (2005) Coastal and marine biodiversity 
of India. Indian Journal of Marine Sciences 34: 57–75 

Waeschenbach A, Vieira LM, Reverter GiO, Souto-Derungs J, 
Nascimento KB, Fehlauer-Ale KH (2015) A phylogeny of 
Vesiculariidae (Bryozoa, Ctenostomata) supports synony-
mization of three genera and reveals possible cryptic diversity. 
Zoologica scripta 44: 667–683, https://doi.org/10.1111/zsc.12130 

https://doi.org/10.1007/s10530-010-9788-6
https://doi.org/10.1111/j.1472-4642.2008.00553.x
https://doi.org/10.1093/icesjms/fsn026
https://doi.org/10.1080/08927014.2016.1151500
https://doi.org/10.1016/j.marpolbul.2012.07.041
https://doi.org/10.2984/70.4.9
https://doi.org/10.1201/b12157-5
https://doi.org/10.3391/bir.2015.4.3.08


Prince Prakash Jebakumar J. et al. 

216 

Wells FE, McDonald JI, Huisman JM (2009) Introduced marine 
species in Western Australia. Department of Fisheries, pp 56 

Woods Hole Oceanographic Institution (1952) Marine fouling and its 
prevention, Species recorded from fouling United States Naval 
Institute, Annapolis, Maryland, pp 165–206 

Williams SL (2007) Introduced species in seagrass ecosystems: 
Status and concerns. Journal of Experimental Marine Biology 
and Ecology 350: 89–110, https://doi.org/10.1016/j.jembe.2007.05.032 

Winston JE (1995) Ectoproct diversity of the Indian River coastal 
Lagoon. Bulletin of Marine Science 57(1): 84–93 

Wirtz P, Canning-Clode J (2009) The invasive bryozoan Zoobotryon 
verticillatum has arrived at Madeira Island. Aquatic Invasions 4: 
669–670, https://doi.org/10.3391/ai.2009.4.4.11 

Yedukondala Rao P, Rakesh Sarma C (2013) Some biochemical 
compounds of bryozoan, Zoobotryon verticillatum (delleChiaje, 
1828) in the inner harbor of Visakhapatnam, east coast of India. 
Advances in Applied Science Research 4(5): 355–362 

Supplementary material 

The following supplementary material is available for this article: 
Table S1.Relative abundance of Amathia verticillata colonies along the coasts of Tamil Nadu, India. 

This material is available as part of online article from: 
http://www.reabic.net/journals/bir/2017/Supplements/BIR_2017_PrincePrakashJebakumar_etal_Table_S1.xlsx 


