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INTRODUCTION 
[bookmark: _Toc531856813][bookmark: _Toc31206711]Background of the Study
The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010; Bloecher et al., 2013; Bastida-Zavala  et al., 2017).
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[bookmark: _Toc531856815]The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010; Bloecher et al., 2013; Bastida-Zavala  et al., 2017).
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This study specifically embarks to:-
1. Objective 1
1.1 Sub-objective 
1.2 Sub-objective
2. Objective 2
2.1 Sub-objective 
2.2 Sub-objective 
2.3 Sub-objective 
3. Objective 3
3.1 Sub-objective 
3.2 Sub-objective 
3.3 Sub-objective
4. Objective 4
4.1 Sub-objective 
4.2 Sub-objective 
4.3 [bookmark: _Toc531856817]Sub-objective 
[bookmark: _Toc31206715]Hypothesis
1. Hypothesis 1
2. Hypothesis 2 
3. Hypothesis 3
4. Hypothesis 4
5. Hypothesis 5
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LITERATURE REVIEW
[bookmark: _Toc531856819][bookmark: _Toc31206717]Fouling Polychaetes
[bookmark: _Toc531856820]The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010; Bloecher et al., 2013; Bastida-Zavala  et al., 2017).
[bookmark: _Toc31206718]Family Serpulidae Fafinesque, 1815
[bookmark: _Toc31206719][bookmark: _Toc531856821]Taxonomic Classification 
[bookmark: _Toc531856822]The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid).
[bookmark: _Toc31206720]Morphology of Serpulids
The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010; Bloecher et al., 2013; Bastida-Zavala  et al., 2017).


[bookmark: _Toc31206721][bookmark: _Toc531856823]




METHODOLOGY
[bookmark: _Toc31206722][bookmark: _Toc531856824]Overview of the Methodology
[bookmark: _Toc531856825]The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010; Bloecher et al., 2013; Bastida-Zavala  et al., 2017).
[bookmark: _Toc31206723]Study Location
The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010; Bloecher et al., 2013; Bastida-Zavala  et al., 2017).

Table 3.1 Position (latitude and longitude) of 5 sampling stations and vegetation/man-made structure in the lagoon area of Setiu Wetlands. RA: Rhizophora apiculata; NF: Nypa fruticans; CC: cage culture; ACC: Abounded cage culture; J: Jetty; W: Wharf.




	Station
	Coordinate
	Vegetation / man-made structure

	
	Latitude
	Longitude
	

	 ST 1
	5°43'00.24"N
	102°40'31.57"E
	RA

	ST 2
	5°42'38.69"N
	102°40'49.78"E
	NF

	ST 3
	5°42'06.45"N
	102°41'26.71"E
	CC

	ST 4
	5°41'42.84"N
	102°41'51.77"E
	ACC

	ST 5
	5°41'11.32"N
	102°42'22.74"E
	W



Table 3.2 Position (latitude and longitude) of 3 sampling stations.
	Station
	Coordinate

	
	Latitude
	Longitude

	 ST 10
	5°43'00.24"N
	102°40'31.57"E

	ST 11
	5°41'42.84"N
	102°41'51.77"E

	ST 12
	5°41'11.32"N
	102°42'22.74"E




14










Figure 3.1 Sampling stations at the lagoon area of Setiu Wetlands.




[bookmark: _Toc31206724]Field Sampling
The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013).





Figure 3.2 Fouling polychaete collection on the man-made structure and natural habitat in the lagoon area of Setiu Wetlands.
[bookmark: _Toc31206725]Data Analysis
The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013).
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RESULTS
[bookmark: _Toc31206727]Diversity of Fouling Polychaetes
The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013).
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The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013).
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[bookmark: _Toc531856832]The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013).




[bookmark: _Toc531856835][bookmark: _Toc31206731]




DISCUSSION
[bookmark: _Toc31206732]Diversity and Distribution of Fouling Polychaetes
The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010; Bloecher et al., 2013; Bastida-Zavala  et al., 2017).
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The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010). 


[bookmark: _Toc531856861][bookmark: _Toc31206734]




CONCLUSION AND RECOMMENDATIONS
The unwanted accumulation of microorganisms, plants, algae and animals on submerged structures is known as fouling (IMO, 2017), which is a global issue happened all over the world. Several example of fouling communities are algae, ascidians, crustaceans, hydroids, molluscs, sea anemones, sponges as well as polychaetes (Bloecher et al., 2013). Two types of fouling polychaete are the tubeworms (sabellid and serpulid) and burrowers (spionid and terebellid) but the most important component of fouling community are the serpulids (Lewis, 1982; Madin, 2010; Bloecher et al., 2013; Bastida-Zavala  et al., 2017).
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