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ABSTRACT 

Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment 

of the requirements for the degree of Doctor of Philosophy 

 

DIVERSITY, BIOLOGICAL AND ECOLOGICAL ASPECTS OF MARINE 

BAITWORMS, WITH AN EMPHASIS ON A POLYCHAETE Marphysa 

moribidii (IDRIS, HUTCHINGS, ARSHAD 2014) FROM MORIB 

MANGROVE AREA, MALAYSIA 

By 

IZWANDY BIN IDRIS 

December 2014 

 

Chairman: Professor Aziz bin Arshad, PhD 

Faculty: Agriculture 

The commercial value of marine baitworms from Class Polychaeta in Malaysia is not 

fully explored. It was previously researched by selected, local and foreign 

researchers. Hence, the objectives of the present study are to identify taxonomically 

polychaete species used as baitworms in Peninsular Malaysia, and to examine the 

biology and ecology of the dominant species. 

The study was performed in two phases; the first phase was to systematically identify 

polychaete species used as baitworms in Peninsular Malaysia. The second phase 

focused on the biology and ecology of a dominant species from June 2011 to 

December 2012 at the Morib mangrove area in Selangor, Peninsular Malaysia. 

Random transect quadrats across three designated tidal flat areas were used to collect 

samples. 

A total of seven polychaete species were identified in this study, namely Marphysa 

moribidii sp. nov., M. cf. sanguinea, Halla okudai, Diopatra claparedii, 

Namalycastis rhodochorde, N. cf. abiuma and Perinereis cf. nuntia. Marphysa 

moribidii sp. nov. was named and described in this study while M. cf. sanguinea, N. 

cf. abiuma and P. cf. nuntia had close similarities with the existing species. All 

species are new records in Malaysia with the exception of D. claparedii and N. 

rhodochorde which were previously reported in Kedah and Sabah respectively. 

Marphysa moribidii sp. nov. is the dominant baitworm species collected by the bait 

diggers and have a wide distribution across the west coast of Peninsular Malaysia.  
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The population of M. moribidii sp. nov. in Morib mangroves, was mostly confined in 

the upper tidal flat (UTF) area, particularly within the patchy microhabitat, which 

was identified as polychaete niche (PN). The microhabitat was characterised by 

having a high percentage of total organic matter, water content, silt and very fine 

sand. It was also located around the stilt roots of Rhizophora apiculata, providing 

protection from potential predators. Allometry analyses indicate that the growth of 

the species followed an allometric pattern. The maximum life span (tmax) was two 

years with growth constant (K) of 1.5 year
-1

. The Bhattacharya and NORMSEP 

analyses concluded that there were two major spawning events occurred in 2012, 

although the von Bertalanffy Growth Function (VBGF) was only able to detect one 

spawning event. 

The male and female ratio was close to 1:1. The gametogenesis processes were 

asynchronous in both sexes. Fecundity data revealed that there were two spawning 

seasons occurred during the study period.  

Marphysa moribidii sp. nov. exhibited subsurface deposit feeding with high 

percentage of organic matter found in its intestinal contents. It also practices 

selective feeding by consuming a higher percentage of very fine sand compared to 

other sediments size classes. This sediments size class was chosen by M. moribidii 

sp. nov. for its high surface volume ratio which allowed more surfaces for organic 

coatings. 

In summary, several aspects covering the systematics, biology and ecology of marine 

baitworms, in particular, M. moribidii sp. nov. in Peninsular Malaysia, have been 

documented in this study. Results obtained indicated that the biology and ecology of 

M. moribidii sp. nov. in Morib mangrove were interrelated. Moreover, the biological 

characteristics of M. moribidii sp. nov. meet all the criteria for commercial baitworm 

species. Nevertheless, more studies are needed to grasp a better understanding of the 

species, to allow correct resource management and to carefully consider the 

possibility of rearing the species in an artificial environment. 
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ABSTRAK 

Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Doktor Falsafah 

 

KEPELBAGAIAN SERTA ASPEK BIOLOGI DAN EKOLOGI UMPUN-

UMPUN UMPAN MARIN, DENGAN TUMPUAN KEPADA ‘POLYCHAETE’ 

Marphysa moribidii (IDRIS, HUTCHINGS, ARSHAD 2014) DARI KAWASAN 

PAYA BAKAU MORIB, MALAYSIA 

Oleh 

 

IZWANDY BIN IDRIS 

 

Disember 2014 

 

Pengerusi: Professor Aziz Arshad, PhD 

Fakulti: Pertanian 

Nilai komersil umpun-umpun umpan marin dari Kelas ‘Polychaeta’ di Malaysia 

masih tidak dikaji dengan lengkap. Ini kerana kajian awal ke atas ‘polychaete’ 

dijalankan secara selektif oleh penyelidik tempatan dan luar negara. Matlamat kajian 

ini adalah untuk mengenalpasti melalui taksonomi spesis ‘polychaete’ yang 

digunakan sebagai umpun-umpun umpan marin di Semenanjung Malaysia dan 

memahami biologi dan ekologi spesies umpun-umpun umpan marin yang utama. 

Kajian dijalankan melalui dua fasa; fasa pertama untuk mengenalpasti spesies 

‘polychaete’ yang digunakan sebagai umpun-umpun umpan marin di Semenanjung 

Malaysia. Fasa kedua pula melibatkan kajian ke atas biologi dan ekologi satu spesies 

dominan di kawasan bakau Morib bermula dari Jun 2011 sehingga Disember 2012. 

Sampel dikutip menggunakan keadah kuadrat transek rawak merentasi tiga kawasan 

dataran pasang surut yang ditetapkan terlebih awal.  

Tujuh spesies ‘polychaete’ dikenalpasti melalui kajian ini iaitu Marphysa moribidii 

sp. nov., M. cf. sanguinea, Halla okudai, Diopatra claparedii, Namalycastis 

rhodochorde, N. cf. abiuma dan Perinereis cf. nuntia. Marphysa moribidii sp. nov. 

adalah spesies yang baru diberi nama dan dicirikan melalui kajian ini. Marphysa cf. 

sanguinea, N. cf. abiuma dan P. cf. nuntia pula mempunyai persamaan dengan 



© C
OPYRIG

HT U
PM

 

iv 

 

spesies yang telah dikenalpasti. Selain daripada D. claparedii dan N. rhodochorde 

yang masing-masing telah direkodkan di Kedah dan Sabah, spesies ‘polychaete’ 

yang dijumpai dalam kajian ini direkodkan buat pertama kali di Malaysia. Marphysa 

moribidii sp. nov. merupakan spesies dominan yang diambil oleh pencari umpun-

umpun umpan marin dan mempunyai taburan terluas di persisiran pantai barat 

Semenanjung Malaysia.  

Populasi M. moribidii sp. nov. di kawasan bakau Morib kebanyakannya bertumpu di 

kawasan ‘upper tidal flat’ (UTF), khususnya di habitat mikro yang dikenali sebagai 

‘polychaete niche’ (PN). Mikro habitat ini mempunyai ciri seperti peratusan 

kandungan bahan organik, air, selut serta pasir sangat halus yang tinggi. Ia juga 

berada di dalam kawasan akar jangkang Rhizophora apiculata, dipercayai 

memberikan perlindungan kepada M. moribidii. Analisis alometri menunjukkan 

bahawa corak pertumbuhan M. moribidii sp. nov. adalah alometrik. Jangka hayat 

maksimum M. moribidii sp. nov. di kawasan bakau Morib (tmax) ialah dua tahun 

dengan kadar pertumbuhan (K) sebanyak 1.5 tahun
-1

. Analisis ‘Bhattacharya’ dan 

‘NORMSEP’ menunjukkan terdapat dua musim peneluran utama berlaku dalam 

setahun. Walaupun begitu, ‘Fungsi Pertumbuhan von Bertalanffy’ (VBGF) hanya 

dapat mengesan satu musim peneluran sahaja. 

Nisbah di antara jantan dan betina menghampiri 1:1. Proses gametogenesis berlaku 

secara tidak berturutan di dalam kedua-dua jantina. Analisis data fekunditi mendapati 

terdapat dua musim peneluran berlaku sepanjang tempoh kajian dijalankan.  

Marphysa moribidii sp. nov. mengamalkan pemakanan deposit bawah permukaan 

berdasarkan kepada kadar peratusan bahan organik yang tinggi dijumpai di dalam 

kandungan saluran pemakanannya. Spesies ini turut mengamalkan pemakanan 

memilih berdasarkan dengan peratusan kandungan pasir sangat halus yang lebih 

tinggi berbanding dengan sedimen kelas lain di dalam saluran pemakanan. Sedimen 

kelas ini mempunyai nisbah permukaan dan isipadu yang tinggi berbanding dengan 

sedimen kelas lain bagi pelekatan selaput organik.  

Kesimpulannya, beberapa aspek meliputi taksonomi, biologi dan ekologi umpun-

umpun umpan marin terutamanya M. moribidii sp. nov. di Semenanjung Malaysia 

telah berjaya direkodkan di dalam kajian ini. Keputusan yang diperolehi 

menunjukkan biologi dan ekologi M. moribidii sp. nov. di kawasan bakau Morib 

adalah saling berkaitan. Selain itu, ciri biologi M. moribidii sp. nov. menepati semua 

kriteria yang perlu sebagai spesies yang mempunyai nilai komersil. Walau 

bagaimanapun, kajian lanjutan perlu dilakukan untuk memahami spesies ini dengan 

lebih mendalam bagi membolehkan pengurusan sumber yang tepat dan kemungkinan 

untuk penternakan di persekitaran buatan. 
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CHAPTER 1 

GENERAL INTRODUCTION 

1.1 Polychaeta in General 

Polychaeta (Poly: many; chaeta: bristles) is a dominant Class under the Phylum 

Annelida. The Class is very diverse and has high commercial value to be exploited. 

Recent studies have promoted Polychaeta to the rank of Phylum, replacing the term 

Annelida, since the Class is growing, with more species classified under it (Struck et 

al., 2011; Kvist and Siddall, 2013). 

Polychaetes have vermiform (wormlike) bodies with three main segments: pre-

segmental (anterior), repeated segments (metastomium) and pygidium (posterior). 

The main exterior identification characteristics of the species are the shapes and 

accessories of the anterior and metastomium. The variety of morphological features 

have divided the polychaetes into more than 80 families, with an additional 174 

genera identified from fossils (Read and Fauchald, 2014). 

Polychaetes are found in every main habitat of the biosphere, including the 

terrestrial, freshwater, and marine (Foster, 1972; Rota, 1997; Glasby et al., 2000). 

This wide habitat range has shaped the variability in biological and ecological 

aspects of the polychaete, to ensure the survival and sustainability of the species. 

The distribution of polychaetes in the marine environment ranges from coastlines, 

including salt marshes and mangroves, to hydrothermal vents in deep water (Jones, 

1985; Metcalfe and Glasby, 2008). Some species exhibit microhabitat preferences or 

patchiness; for example, the whale bone polychaete Osedax species, which is only 

found on whale carcasses and bone in the deep sea (Rouse et al., 2004). Meanwhile, 

studies on the growth and lifespan of a number of polychaete species have revealed 

that the r (high growth rate, many offspring) and k (high carrying capacity, fewer 

offspring) life strategies are used, depending on environmental and biological 

pressures (Giangrande, 1997).  

High polychaete diversity results in great variability in reproduction. Both sexual and 

asexual reproductive modes have been observed among species, even within the 

same genus (Wilson, 1991). In sexual reproductive mode, the male gamete can be 

classified into three types: 1. ect-aquasperm; 2. ent-aquasperm; and 3. introsperm, 

while the female oocytes are categorised into two forms: 1. extraovarian and 2. 

intraovarian (Jamieson and Rouse, 1989; Eckelbarger, 2006). However, asexual 

species can be grouped into two major modes: 1. paratomy and 2. architomy (Glasby 

et al., 2000; Eckelbarger, 2005). 

Seminal works by Fauchald and Jumars (1979) have divided polychaetes into 24 

feeding habits. These habits were later pooled into four major groups, namely 

raptorial feeders, non-selective deposit feeders, selective-deposit feeders and filter 

feeders (Glasby et al., 2000). Food particles are gathered using structures called 

buccal organs. There are additional feeding appendages that function to increase 

feeding efficiency, including palps, tentacles, and the tentacular crown (Fauchald and 



© C
OPYRIG

HT U
PM

 

2 

 

Rouse, 1997). However, feeding habits are species oriented. Species within the same 

genus exhibit different feeding habits and strategies to increase nutrient absorption.  

Polychaetes are prominent organisms in the marine ecosystem. Species roles include 

being a cardinal food source for migratory birds, bioremediators and bioerosion 

agents (Iwamatsu et al., 2007; Stabili et al., 2010; Hutchings, 2011). 

Humans have exploited polychaetes in various ways, including as bioindicators for 

pollution (Dean, 2008), toxicological test organisms (Reish and Gerlinger, 1997), 

bait for recreational fishers (Olive, 1994), broodstock food to increase the quality of 

juveniles (Olive, 1999), and in some places, as source of food (Caspers, 1984; 

Fauchald, 1992). Species with commercial value have been harvested on a large 

scale to meet the demand. The commercial harvesting of the sandworm Nereis 

(Alitta) virens in Maine, USA, as an example, has occurred since the 1940s; in 2013, 

107 metric tonnes were collected, valued approximately USD 1.32 million 

(Department of Marine Resources, 2013). In addition, several aquaculture farms 

culturing selected polychaete species, such as Topsy Baits B.V. from the Netherlands 

(Anonymous, 2014b), were set up to reduce the pressure on the market by providing 

a consistent supply of baitworms. 

1.2 Justification for the Study 

Studies on polychaete species in Malaysia are limited, and publications are mostly on 

general taxonomy and ecology (Nakao et al., 1989; Ong, 1995; Sasekumar and 

Chong, 1998; Nishi, 2001; Abu-Hena et al., 2006; Zaleha et al., 2009). Specifically, 

no work has been done in any aspects of the commercial use of polychaetes in 

Malaysia, although demand and commercial harvesting exist.  

This study was initiated to reduce the knowledge void and reignite research interest 

in polychaetes in Malaysia by focusing on polychaete species in Peninsular 

Malaysia. It will potentially provide economic value of attracting interest locally 

from both scientific and non-scientific communities. 

1.3 Objectives of the Study 

The overarching aim of this study is to have a scientific understanding of the 

dominant polychaete species used as baitworm in Peninsular Malaysia. Specifically, 

the principal objectives of this research, each presented in a separate chapter, are as 

follows: 

1. To identify and describe of polychaete species used as baits for fishing in 

Peninsular Malaysia. This objective also includes the distribution, economical 

value and determination of dominant species (Chapter 5). 

2. To determine habitat preferences and population structures of the identified 

dominant species at selected area (Chapter 6). 

3. To understand the reproductive biology of the identified dominant species at 

selected area including sex ratio, gametogenesis, oocyte numbers and size 

(Chapter 7). 
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4. To assess the feeding habits of the identified dominant species at selected 

area including its feeding mode and selectivity (Chapter 8). 

A supporting chapter (Chapter 4) that describes the physico-chemical parameters at a 

selected sampling location is included to support the results for objectives 2, 3 and 4.  



© C
OPYRIG

HT U
PM

 

157 

 

REFERENCES 

Abrantes, A., Pinto, F. and Moreira, M.H. (1999) Ecology of the polychaete Nereis 

diversicolor in the Canal de Mira (Ria de Aveiro, Portugal): Population 

dynamics, production and oogenic cycle. Acta Oecologica. 20 (4), 267–283.  

Abu-Hena, M.K., Hishamuddin, O. and Misri, K. (2006) Abundance and 

composition of benthic fauna in Penaeus monodon Fabricius culture pond on 

the west coast of Malaysia peninsular. Pakistan Journal of Marine Sciences 

(Pakistan). 15 (2), 179–184. 

Ahrens, M.J., Hertz, J., Lamoureux, E.M., Lopez, G.R., McElroy, A.E. and 

Brownawell, B.J. (2001) The effect of body size on digestive chemistry and 

absorption efficiencies of food and sediment-bound organic contaminants in 

Nereis succinea (Polychaeta). Journal of Experimental Marine Biology and 

Ecology. 263 (2), 185–209.  

Aiyar, R.G. (1933) On the anatomy of Marphysa gravelyi Southern. Record of the 

Indian Museum. 35, 287–323. 

Al-Barwani, S.M. (2007) Seasonal variations in reproduction, growth, sex ratio and 

condition index in Perna varidis (Linnaeus 1758) (Mollusca: Mytilidae). 

Universiti Putra Malaysia. 

Al-Hakim, I. and Glasby, C.J. (2004) Polychaeta (Annelida) of the Natuna Islands, 

South China Sea. Raffles Bulletin of Zoology, Supplement No. 11, 25–45. 

Alongi, D.M. (2008) Mangrove forests: Resilience, protection from tsunamis, and 

responses to global climate change. Estuarine, Coastal and Shelf Science. 76 

(1), 1–13.  

Alongi, D., Tirendi, F. and Clough, B. (2000) Below-ground decomposition of 

organic matter in forests of the mangroves Rhizophora stylosa and Avicennia 

marina along the arid coast of Western Australia. Aquatic Botany. 68 (2), 97–

122.  

Alongi, D.M. (1994) Zonation and seasonality of benthic primary production and 

community respiration in tropical mangrove forests. Oecologia. 98 (3-4), 320–

327.  

Alongi, D.M. (1990) Effect of mangrove detrital outwelling on nutrient regeneration 

and oxygen fluxes in coastal sediments of the central Great Barrier Reef lagoon. 

Estuarine, Coastal and Shelf Science. 31 (5), 581–598.  

Alongi, D.M. (1987) Intertidal zonation and seasonality of meiobenthos in tropical 

mangrove estuaries. Marine Biology. 95 (3), 447–458.  

Alós, J., Arlinghaus, R., Palmer, M., March, D. and Álvarez, I. (2009) The influence 

of type of natural bait on fish catches and hooking location in a mixed-species 



© C
OPYRIG

HT U
PM

 

158 

 

marine recreational fishery, with implications for management. Fisheries 

Research. 97 (3), 270–277.  

Amaral, A.C.Z., Morgado, E.H. and Henriques, S.A. (1998) Polychaeta (Annelida) 

from the Brazilian coast. In: 6th International Polychaete Conference, Brazil. 

1998 

Anonymous (2014a) NORMANDY BAIT, the leader of live sea worms for fishing. 

2014. Available from: http://www.normandieappats.fr/ [Accessed: 7 August 

2014]. 

Anonymous (2014b) Topsy Baits. 2014. Available from: 

http://www.topsybaits.nl/website_topsy/?page_id=224 [Accessed: 24 April 

2014]. 

Arias, A., Richter, A., Anadón, N. and Paxton, H. (2013) Evidence of simultaneous 

hermaphroditism in the brooding Diopatra marocensis (Annelida: Onuphidae) 

from northern Spain. Journal of the Marine Biological Association of the United 

Kingdom. 93 (06), 1533–1542.  

Arlinghaus, R., Klefoth, T., Kobler, A. and Cooke, S.J. (2008) Size selectivity, 

injury, handling time, and determinants of initial hooking mortality in 

recreational angling for northern Pike: the influence of type and size of bait. 

North American Journal of Fisheries Management. 28 (1), 123–134.  

Ashton, E.C., Hogarth, P.J. and Ormond, R. (1999) Breakdown of mangrove leaf 

litter in a managed mangrove forest in Peninsular Malaysia. Hydrobiologia. 

413, 77–88. 

Ashworth, J.H. (1915) On a new species of Sclerocheilus, with a revision of the 

genus. Transactions of the Royal Society of Edinburgh. 50 (2), 405–422. 

ATSM (2000) Standard test methods for moisture, ash, and organic matter of peat 

and other organic soils. Method D 2974-00. 

Audouin, J. V and Milne Edwards, H. (1833) Classification des annelides, et 

description de celles qui habitent les cotes de la France. Annales des Sciences 

Natureles (Paris). 1 (29), 195–269. 

Audouin, J. V and Milne Edwards, H. (1834) Recherches pour servir a l’histoire 

naturelle du littoral de la France, ou Recueil de memoires sur l'anatomie, la 

physiologie, la classification et les moeurs des animaux de nos cotes; ouvrage 

accompagne de planches faites d'apres nature. Crochart, Paris. 

Augener, H. (1922) Revision der australischen Polychaeten-typen von Kinberg. 

Arkiv för Zoologi. 14 (8), 1–26. 

Aungtonya, C., Thaipal, S. and Bussarawit, S. (2002) A list of polychaetes 

(Annelida) in the reference collection database of the Phuket Marine Biological 



© C
OPYRIG

HT U
PM

 

159 

 

Center, Thailand. Phuket Marine Biological Center Special Publication. 24,21–

32. 

Bakken, T., Glasby, C.J. and Wilson, R.S. (2009) A review of paragnath morphology 

in Nereididae (Polychaeta). Zoosymposia. 2, 305–316. 

Bakken, T. and Wilson, R.S. (2005) Phylogeny of nereidids (Polychaeta, Nereididae) 

with paragnaths. Zoologica Scripta. 34 (5), 507–547. 

El Barhoumi, M., Scaps, P., Djediat, C. and Zghal, F. (2014) Ultrastructural study of 

oogenesis in Marphysa sanguinea (Annelida: Polychaeta: Eunicida) from the 

Lagoon of Tunis. Scientia Marina. 78 (1), 99–113.  

El Barhoumi, M., Scaps, P. and Zghal, F. (2013) Reproductive cycle of Marphysa 

sanguinea (Montagu, 1815) (Polychaeta: Eunicidae) in the Lagoon of Tunis. 

The Scientific World Journal. 1-7.  

Bascomb, C.L. (1974) Physical and chemical analyses of < 2 mm samples. In: B W 

Avery & C L Bascomb (eds.). Soil Survey Laboratory Methods. Harpenden, 

Rothamsted Experimental Station, Lawes Agricultural Trust. pp. 14–41. 

Batten, S.D. and Bamber, R.N. (1996) The effects of acidified seawater on the 

polychaete Nereis virens Sars, 1835. Marine Pollution Bulletin. 32 (3), 283–

287.  

Belal, A.A.M. (2012) Oogenesis and spawning of Pomatoleious kraussii (Baired, 

865) (Polychaeta:Serpulidae) in Suez Bay. The Egyptian Journal of Aquatic 

Research. 38 (2), 119–124. 

Berthold, A.A. (1827) Latreille’s Naturliche Familien des Thierreichs. Aus dem 

Franzosischen, mit Anmerkungen und Zusatzen. Wiemar, Verlage Landes-

Industrie-Comptoirs. 

Betteley, K.A., Watson, G.J., Hannah, L. and Bentley, M.G. (2008) Aspects of 

gametogenesis, oocyte morphology and maturation of the lugworm Arenicola 

marina (Annelida: Polychaeta) in relation to commercialised procedures to 

extend the breeding season. Aquaculture. 279 (1), 131–141.  

Beukema, J.J. (1995) Long term effects of mechanical harvesting of lugworms 

Arenicola marina on the zoobenthic community of a tidal flat in the Wadden 

Sea. Netherlands Journal of Sea Research. 33 (2), 219–227.  

Bhattacharya, C.G. (1967) A simple method of resolution of a distribution into 

Gaussian components. Biometrics. 23 (1), 115–135. 

Bhaud, M.R. (1977) Note sur quelques representants du genre Phyllochaetopterus 

(Annelides Polychaetes) et obeservations au microscpe a balayage des soies 

specialisees. Vie et Milieu. 27, 11–33. 



© C
OPYRIG

HT U
PM

 

160 

 

Bilbao, M., Palma, S. and Rozbaczylo, N. (2008) First records of pelagic polychaetes 

in southern Chile (Boca del Guafo - Elefantes Channel). Latin American 

Journal of Aquatic Research. 36 (1), 129–135. 

Blainville, H. (1818) Mémoire sur la classe des Sétipodes partie des Vers á sang 

rouge de M. Cuvier, et des Annélides de M. de Lamarck. Bulletin des Sciences 

par la Société Philomatique de Paris. 77–85. 

Blake, R.W. (1979) On the exploitation of a natural population of Nereis virens Sars 

from the north-east coast of England. Estuarine and Coastal Marine Science. 8 

(2), 141–148.  

Bock, M.J. and Miller, D.C. (1999) Particle selectivity, gut volume, and the response 

to a step change in diet for deposit-feeding polychaetes. Limnology and 

Oceanography. 44 (4), 1132–1138. 

Boero, F. (2010) The study of species in the era of biodiversity: A tale of stupidity. 

Diversity. 2 (1), 115–126.  

Böggemann, M. (2002) Revision of the Glyceridae Grube 1850 (Annelida: 

Polychaeta). Stuttgart, Schweizerbart’sche Verlagsbuchhandlung. 

Boyd, C.E., Tucker, C.S. and Viriyatum, R. (2011) Interpretation of pH, acidity, and 

alkalinity in aquaculture and fisheries. North American Journal of Aquaculture. 

73 (4), 403–408.  

Bray, R.H. and Kurtz, L.T. (1945) Determination of total organic, and available 

forms of phosphorus in soils. Soil Science. 59 (1), 39–46.  

Brown, B. (1982) Spatial and temporal distribution of a deposit-feeding polychaete 

on a heterogeneous tidal flat. Journal of Experimental Marine Biology and 

Ecology. 65 (3), 213–227.  

Brown, J.H. (1984) On the relationship between abundance and distribution of 

species. The American Naturalist. 124 (2), 255–279.  

Bryan, P.J., McClintock, J.B. and Baker, B.J. (1998) Population biology and 

antipredator defenses of the shallow-water Antarctic nudibranch Tritoniealla 

belli. Marine Biology. 132 (2), 259–265. 

Budaeva, N. and Fauchald, K. (2008) Diopatra tuberculantennata, a new species of 

Onuphidae (Polychaeta) from Belize with a key to onuphids from the Caribbean 

Sea. Zootaxa. 1795, 29–45. 

Budaeva, N. and Fauchald, K. (2011) Phylogeny of the Diopatra generic complex 

with a revision of Paradiopatra Ehlres, 1887 (Polychaeta: Onuphidae). 

Zoological Journal of the Linnean Society. 163 (2), 319–436.  



© C
OPYRIG

HT U
PM

 

161 

 

Bybee, D.R., Bailey-Brock, J.H. and Tamaru, C.S. (2006) Gametogenesis and 

spawning periodicity in the fan worm Sabellastarte spectabilis (Polychaeta: 

Sabellidae). Marine Biology. 151 (2), 639–648.  

Cadman, P.S. (1997) Distribution of two species of lugworm Arenicola (Annelida: 

Polychaeta) in South Wales. Journal of the Marine Biological Association of the 

United Kingdom. 77 (02), 389–398. 

Cammen, L. (1989) The relationship between ingestion rate of deposit feeders and 

sediment nutritional value. In: Glenn Lopez, Gary Taghon, & Jeffrey Levinton 

(eds.). Ecology of Marine Deposit Feeders SE - 9. Lecture Notes on Coastal and 

Estuarine Studies. Springer New York. pp. 201–222.  

Cammen, L.M. (1980) The significance of microbial carbon in the nutrition of the 

deposit feeding polychaete Nereis succinea. Marine Biology. 61 (1), 9–20. 

Caspers, H. (1984) Spawning periodicity and habitat of the palolo worm Eunice 

viridis (Polychaeta: Eunicidae) in the Samoan Islands. Marine Biology. 79 (3), 

229–236. 

Caullery, M. and Mesnil, F. (1898) Les formes epitoques et l'evolution des 

cirratuliens. Annales de l'Universite de Lyon, 39, 1-200. 

Cassai, C. and Prevedelli, D. (1998) Reproductive effort, fecundity and energy 

allocation in Marphysa sanguinea (Polychaeta: Eunicidae). Invertebrate 

Reproduction and Development. 34 (2), 133–138. 

Chan, W.M.F. (2009) New nereidid records (Annelida: Polychaeta) from mangroves 

and sediment flats of Singapore. Raffles Bulletin of Zoology Supplement No. 22, 

159–172. 

Chapman, M. (1994) Small-scale patterns of distribution and size-structure of the 

intertidal littorinid Littorina unifasciata (Gastropoda: Littorinidae) in New 

South Wales. Marine and Freshwater Research. 45 (4), 6–35.  

Choi, W. and Lee, H. (1997) Secondary production of a nereid species, Perinereis 

aibuhitensis in the intertidal mudflat of the west coast of Korea. Bulletin of 

Marine Science. 60 (2), 517–528. 

Chong, V.C. (2007) Mangroves-fisheries Linkages: the Malaysian perspective. 

Bulletin of Marine Science. 80 (3), 755–772. 

Chong, V.C. (2006) Sustainable utilization and management of Mangrove 

ecosystems of Malaysia. Aquatic Ecosystem Health & Management. 9 (2), 249–

260. 

Clarke, K.R. and Gorley, R.N. (2006) PRIMER v6: User Manual/Tutorial. Plymouth, 

PRIMER-E Ltd. 



© C
OPYRIG

HT U
PM

 

162 

 

Cob, Z.C. (2008) Biology and ecology of dog conch (Strombus canarium Linnaeus, 

1758) (Gastropoda: Strombidae) from Merambong shoal, Johor Straits, 

Malaysia. Universiti Putra Malaysia. 

Cole, V.J., Chapman, M.G. and Underwood, A.J. (2007) Landscapes and life-

histories influence colonisation of polychaetes to intertidal biogenic habitats. 

Journal of Experimental Marine Biology and Ecology. 348 (1-2), 191–199.  

Costa, A. (1844) Cerni intorno alle osservazioni zoologiche fatte durante intre mesi 

vernali del 1844. Annales Accadeia aspirantes Naturales Napoli. 2, 40–68. 

Costa, P.F. (2003) The oogenic cycle of Nereis diversicolor (O.F. Müller, 1776) 

(Annelida: Polychaeta) in shallow water environments in southwestern Portugal. 

Boletin. Instituto Español De Oceanografía. 19 (1), 17–30. 

Costa, P.F., Gil, J., Passos, A.M., Pereira, P., Melo, P., Batista, F. and Cancela da 

Fonseca, L. (2006) The market features of imported non-indigenous polychaetes 

in Portugal and consequent ecological concerns. Scientia Marina. 70 (S3), 287–

292. 

Crossland, C. (1903) On the marine fauna of Zanzibar and British East Africa, from 

collections made by Cyril Crossland in the years 1901 and 1902. Polychæta. 

Part II. Proceedings of the Zoological Society of London. 73 (2), 129–144. 

Da Cruz, C.C., Mendoza, U.N., Queiroz, J.B., Berrêdo, J.F., Da Costa Neto, S.V. and 

Lara, R.J. (2013) Distribution of mangrove vegetation along inundation, 

phosphorus, and salinity gradients on the Bragança Peninsula in Northern 

Brazil. Plant and Soil. 370 (1-2), 393–406.  

Cunha, T., Hall, A. and Queiroga, H. (2005) Estimation of the Diopatra neapolitana 

annual harvest resulting from digging activity in Canal de Mira, Ria de Aveiro. 

Fisheries Research. 76 (1), 56–66.  

Daas, T., Younsi, M., Daas-Maamcha, O., Gillet, P. and Scaps, P. (2010) 

Reproduction, population dynamics and production of Nereis falsa (Nereididae: 

Polychaeta) on the rocky coast of El Kala National Park, Algeria. Helgoland 

Marine Research. 1–9. 

Dagli, E., Ergen, Z., Cinar, M.E., Egen, Z. and Çinar, M.E. (2005) One-year 

observation on the population structure of Diopatra neapolitana Delle Chiaje 

(Polychaeta: Onuphidae) in Izmir Bay (Aegean Sea, eastern Mediterranean). 

Marine Ecology. 26 (3), 265–272.  

Dales, R.P. (1962) The polychaete stomodeum and the inter-relationships of the 

families of Polychaeta. Proceedings of the Zoological Society of London. 139 

(3), 389–428. 

Darwin, C. (1874) The descent of man and selection in relation to sex. Revised Ed. 

London, Merrill and Baker. 



© C
OPYRIG

HT U
PM

 

163 

 

Davies, S., Mair, G. and Harris, J. (2009) Baitshop Survey Report 2008: With a focus 

on the supply and demand for bait-worms in South Australia. pp.1–27. 

Day, J.H. (1967) A monograph on the polychaeta of Southern Africa. Part 1: 

Errantia. Portsmouth, Trustees of the British Museum (Natural History). 

Dean, H.K. (2008) The use of polychaetes (Annelida) as indicator species of marine 

pollution: a review. Rev.Biol.Trop. 56 (4), 11–38. 

Delaune, R.D. and Reddy, K.R. (2005) Redox Potential. In: D Hillel (ed.). 

Encyclopedia of Soils in the Environment. Academic Press. pp. 366–371. 

Delle Chiaje, S. (1828) Memorie sull storia e notomia degli animali senza vertebre 

del Regno di Napoli. Napoli, Stamperia della Societa’ Tipografica. 

Department of Marine Resources (2013) Historical Maine Sandworm Landings. 

2013. Historical Maine Fisheries Landings Data. Available from: 

http://www.maine.gov/dmr/commercialfishing/documents/sandworm.table_000.

pdf [Accessed: 27 December 2013]. 

Dordel, J., Fisse, F., Purschke, G. and Struck, T.H. (2010) Phylogenetic position of 

Sipuncula derived from multi-gene and phylogenomic data and its implication 

for the evolution of segmentation. Journal of Zoological Systematics and 

Evolutionary Research. 48 (3), 197–207.  

Dorresteijn, A.W.C. (1990) Quantitative analysis of cellular differentiation during 

early embryogenesis of Platynereis dumerilii. Rouxs Archives of Developmental 

Biology. 199 (1), 14–30.  

Doyle, R.W. (1979) Ingestion rate of a selective deposit feeder in a complex mixture 

of particles: Testing the energy-optimization hypothesis. Limnology and 

Oceanography. 24 (5), 867–874. 

Durou, C., Poirier, L., Amiard, J., Budzinski, H., Gnassia-Barelli, M., Lemenach, K., 

Peluhet, L., Mouneyrac, C., Roméo, M. and Amiard-Triquet, C. (2007) 

Biomonitoring in a clean and a multi-contaminated estuary based on biomarkers 

and chemical analyses in the endobenthic worm Nereis diversicolor. 

Environmental Pollution. 148 (2), 445–458.  

Eckelbarger, K.J. (2006) Oogenesis. In: G W Rouse & F Pleijel (eds.). Reproductive 

Biology and Phylogeny of Annelida. Enfield, USA, Science Publishers. pp. 23–

43. 

Eckelbarger, K.J. (2005) Oogenesis and oocytes. In: T Bartolomaeus & G Purschke 

(eds.). Morphology, Molecules, Evolution and Phylogeny in Polychaeta and 

Related Taxa. Netherlands, Springer. pp. 179–198. 

Eckelbarger, K.J. (1994) Diversity of metazoan ovaries and vitellogenic 

mechanisms: implications for life history theory. Proceedings of the Biological 

Society of Washington. 107 (1), 193–218. 



© C
OPYRIG

HT U
PM

 

164 

 

Ellis, R.P., Bersey, J., Rundle, S.D., Hall-Spencer, J.M. and Spicer, J.I. (2009) Subtle 

but significant effects of CO2 acidified seawater on embryos of the intertidal 

snail, Littorina obtusata. Aquatic Biology. 5 (1), 41–48. 

Ergen, Z., Çinar, M.E., Dagli, E. and Kurt, G. (2006) Seasonal dynamics of soft-

bottom polychaetes in Izmir Bay (Aegean Sea, eastern Mediterranean). Scientia 

Marina (Barcelona). 70 (S3), 197–207. 

Evans, S.M. (1971) Behavior in polychaetes. Quaterly Review of Biology. 46 (4), 

379–405. 

Fauchald, K. (1970) Polychaetous annelids of the families Eunicidae, 

Lumbrineridae, Iphitimidae, Arabellidae, Lysaretidae and Dorvilleidae from 

Western Mexico. Los Angeles, California, Allan Hancock Foundation, 

University of Southern California. 

Fauchald, K. (1987) Redescription of the genus Nauphanta Kinberg, 1865 

(Polychaeta: Eunicidae). Proceedings of the Biological Society of Washington. 

100 (2), 375–380. 

Fauchald, K. (1992) Review of the types of Palola (Eunicidae: Polychaeta). Journal 

of Natural History. 26 (6), 1177–1225. 

Fauchald, K. (1977) The polychaete worms, definitions and keys to the orders, 

families and genera. Los Angeles, Natural History Museum of Los Angeles 

County. 

Fauchald, K. and Jumars, P.A. (1979) The diet of worms: A study of polychaete 

feeding guilds. Oceanography and Marine Biology: An Annual Review. 17, 

193–284. 

Fauchald, K. and Rouse, G. (1997) Polychaete systematics: past and present. 

Zoologica Scripta. 26 (2), 71–138. 

Fauvel, P. (1932) Annelida polychaeta of the Indian Museum, Calcutta. Memoirs of 

the Indian Museum, Calcutta. 12, 1–262. 

Fauvel, P. (1927) Faune de France - Polychaetes sedentaires. Paris, LeParis: Le 

Chevalier. 

Fauvel, P. (1923) Faune de France - Polychetes errantes. Paris, LeParis: Le 

Chevalier. 

Feller, I.C., Lovelock, C.E., Berger, U., McKee, K.L., Joye, S.B. and Ball, M.C. 

(2009) Biocomplexity in Mangrove Ecosystems. Annual Review of Marine 

Science. 2, 395-417. 

Fischer, A. and Dorresteijn, A. (2004) The polychaete Platynereis dumerilii 

(Annelida): a laboratory animal with spiralian cleavage, lifelong segment 

proliferation and a mixed benthic/pelagic life cycle. BioEssays. 26 (3), 314–325. 



© C
OPYRIG

HT U
PM

 

165 

 

Fong, P.P. (1987) Particle-size utilization in the introduced polychaete Neanthes 

succinea in San Francisco Bay. Pacific Science. 41, 1–4. 

Forbes, T.L. and Lopez, G.R. (1987) The allometry of deposit feeding in Capitella 

sp. 1 (Polychaeta: Capitellidae): The role of temperature and pellet weight in the 

control of egestion. Biological Bulletin. 172 (2), 187–201. 

Formacion, S.P., Rongo, J.M. and Sambilay, V.C. (1991) Extreme value theory 

applied to the statistical distribution of the largest lengths of fish. Asian 

Fisheries Science. 1992 (4), 123–135. 

Foster, N.M.C. (1972) Freshwater polychaetes (Annelida) of North America. 

Washington D. C, U. S. Environmental Protection Agency. 

Fowler, S.L. (1999) Guidelines for managing the collection of bait and other 

shoreline animals within UK European marine sites. p.132. 

Franzen, A. (1956) On spermiogenesis, morphology of the spermatozoon and 

biology of fertilization among invertebrates. Zoologiska Bidrag fran Uppsala. 

31, 355–482. 

Gambi, M.C., Castelli, A., Giangrande, A., Lanera, P., Prevedelli, D. and Vandini, Z. 

(1994) Polychaetes of commercial and applied interest in Italy: an overview. 

Mémoires du Muséum National d’Histoire Naturelle (Zoologie). 16 (2), 593–

603. 

Gambi, M.C. and Cigliano, M. (2006) Observations on reproductive features of three 

species of Eunicidae (Polychaeta) associated with Posidonia oceanica seagrass 

meadows in the Mediterranean Sea. Scientia Marina. 70 (S3), 301–308. 

Gambi, M.C. and Giangrande, A. (1986) Distribution of soft-bottom polychaetes in 

two coastal areas of the Tyrrhenian Sea (Italy): Structural analysis. Estuarine, 

Coastal and Shelf Science. 23 (6), 847–862.  

Garcês, J.P. and Pereira, J. (2010) Effect of salinity on survival and growth of 

Marphysa sanguinea Montagu (1813) juveniles. Aquaculture International. 19 

(3), 523–530.  

Garraffoni, A.R.S., Yokoyama, L.Q. and Amaral, A.C.Z. (2010) Allometry and 

population structure of Nicolea uspiana (Polychaeta: Terebellidae). Journal of 

the Marine Biological Association of the United Kingdom. 90 (5), 877–883.  

Garraffoni, A.R.S., Yokoyama, L.Q. and Amaral, A.C.Z. (2011) Erratum: Allometry 

and population structure of Nicolea uspiana (Polychaeta: Terebellidae) Journal 

of the Marine Biological Association of the United Kingdom. 91 (8), 1711–

1712.  

Gathof, J.M. (1984) Family Eunicidae Savigny, 1818. In: J M Uebelacker & P G 

Johnson (eds.). Taxonomic Guide to the Polychaetes of the Northern Gulf of 

Mexico. Alabama, Barry A. Vittor & Ass. pp. 1–31. 



© C
OPYRIG

HT U
PM

 

166 

 

Gayanilo Jr, F.C., Sparre, P., Pauly, D., Gayanilo, F.C.J. and Pauly, P. (2005) FAO-

ICLARM stock assessment tools II (FiSAT II). Revised version. User’s guide. 

2005. Computerized Information Series: Fisheries (FAO). 

Giangrande, A. (1997) Polychaete reproductive patterns, life cycles and life histories. 

In: A D Ansell, R N Gibson, & M Barnes (eds.). Oceanography and Marine 

Biology: An Annual Review. 35th edition. UCL Press. pp. 323–386. 

Giangrande, A., Licciano, M., Pagliara, P. and Gambi, M.C. (2000) Gametogenesis 

and larval development in Sabella spallanzanii (Polychaeta: Sabellidae) from 

the Mediterranean Sea. Marine Biology. 136 (5), 847–861. 

Gibson, G.D. and Paterson, I.G. (2003) Morphogenesis during sexual and asexual 

reproduction in Amphipolydora vestalis (Polychaeta: Spionidae). New Zealand 

Journal of Marine and Freshwater Research. 37 (4), 741–752.  

Giere, O. (2009) Meiobenthology: The microscopic motile fauna of aquatic 

sediments. 2nd edition. Berlin, Heidelberg, Springer-Verlag. 

Giménez, L. and Anger, K. (2001) Relationships among salinity, egg size, embryonic 

development, and larval biomass in the estuarine crab Chasmagnathus 

granulata Dana, 1851. Journal of Experimental Marine Biology and Ecology. 

260 (2), 241–257.  

Glasby, C.J. (1986) Population structure and reproductive biology of Ceratonereis 

limnetica (Polychaeta: Nereididae) at lower Portland, Hawkesbury River, 

Australia. Marine Biology. 90 (4), 589–595. 

Glasby, C.J. (1999) The Namanereidinae (Polychaeta: Nereididae). Part 1, taxonomy 

and phylogeny. Records of the Australian Museum, Supplement. 25, 1–129. 

Glasby, C.J. and Hsieh, H.L. (2006) New species and new records of the Perinereis 

nuntia species group (Nereididae: Polychaeta) from Taiwan and other Indo-

West pacific shores. Zoological Studies. 45 (4), 553–577. 

Glasby, C.J. and Hutchings, P.A. (2010) A new species of Marphysa Quatrefages, 

1865 (Polychaeta: Eunicida: Eunicidae) from northern Australia and a review of 

similar taxa from the Indo-west Pacific, including the genus Nauphanta 

Kinberg, 1865. Zootaxa. 2352, 29–45. 

Glasby, C.J., Hutchings, P.A., Fauchald, K., Paxton, H., Rouse, G.W., Russell, C.W. 

and Wilson, R.S. (2000) Class Polychaeta. In: P L Beesley, G J B Ross, & C J 

Glasby (eds.). Polychaetes & Allies: The Southern Synthesis. Melbourne, 

CSIRO Publishing. pp. 1–296. 

Glasby, C.J., Miura, T., Nishi, E. and Junardi (2007) A new species of Namalycastis 

(Polychaeta: Nereididae: Namanereidinae) from the shores of South-East Asia. 

The Beagle, Records of the Museum and Art Gallery of the Northern Territory. 

23, 21–27. 



© C
OPYRIG

HT U
PM

 

167 

 

Glasby, C.J. and Timm, T. (2008) Global diversity of polychaetes (Polychaeta; 

Annelida) in freshwater. Hydrobiologia. (595), 107–115. 

Glover, A.G., Goetze, E., Dahlgren, T.G. and Smith, C.R. (2005) Morphology, 

reproductive biology and genetic structure of the whale-fall and hydrothermal 

vent specialist, Bathykurila guaymasensis Pettibone, 1989 (Annelida: 

Polynoidae). Marine Ecology. 26 (3 - 4), 223–234.  

De Granville, J.J. (1974) Apercu sur la structure des pneumatophores de deux 

especes des sols hydromorphes en Guyane. Cah. ORSTOM Ser. BD. 233–22. 

Gravier, C. (1900) Contribution à l’étude des Annélides Polychètes de la Mer Rouge. 

In: E C Masson (ed.). Nouvelles Archives du Museum d’Histoire Naturelle. 

Paris, Libraires de l’Académie de Médecine. pp. 137–282. 

Grémare, A. (1988) Feeding, tube-building and particle-size selection in the 

terebellid polychaete Eupolymnia nebulosa. Marine Biology. 97 (2), 243–252. 

Grube, A.E. (1850) Die familien de anneliden. Arch. Naturgesh. 21 (1), 249–364. 

Grube, E. (1878) Annulata Seperiana. Beitrage zur Kenntnis der Annelidenfauna der 

Philipinen nach den on Herrn Prof. Semper mitgebrachten Sammlungen. 

Memoires de I’Academie imperiale des sciences de St. Petersbourg. 

Guerreiro, J., Freitas, S., Pereira, P., Paula, J. and Macia Jr, A. (1996) Sediment 

macrobenthos of mangrove flats at Inhaca Island, Mozambique. Cahiers de 

Biologie Marine. 37 (4), 309–327. 

Haberman, S.J. (1973) The analysis of residuals in cross-classified tables. 

Biometrics. 29, 205–220. 

Halanych, K., Bacheller, J., Aguinaldo, A., Liva, S., Hillis, D. and Lake, J. (1995) 

Evidence from 18S ribosomal DNA that the lophophorates are protostome 

animals. Science. 267 (5204), 1641–1643.  

Halanych, K.M., Dahlgren, T.G. and McHugh, D. (2002) Unsegmented annelids? 

Possible origins of four lophotrochozoan worm taxa. Integrative and 

Comparative Biology. 42 (3), 678–684.  

Hamdy, R., Dorgham, M.M., El-Rashidy, H.H. and Atta, M.M. (2014) Biometry and 

reproductive biology of Pseudonereis anomala Gravier 1901 (Polychaeta: 

Nereididae) on the Alexandria coast, Egypt. Oceanologia. 56 (1), 41–58.  

Hamilton, W.D. (1967) Extraordinary Sex Ratios. Science. 156, 477–488. 

Hammond, L.S. (1982) Analysis of grain-size selection by deposit-feeding 

holothurians and echinoids (Echinodermata) from a shallow reef lagoon, 

Discovery Bay, Jamaica. Marine Ecology Progress Series. 8 (1), 25–36. 



© C
OPYRIG

HT U
PM

 

168 

 

Harrington, J.J., Semmens, J.M. and Haddon, M. (2007) Spatial distribution of 

commercial dredge fishing effort: application to survey design and the spatial 

management of a patchily distributed benthic bivalve species. Marine and 

Freshwater Research. 58 (8), 7–56.  

Hartman, O. (1965) Deep-water benthic polychaetous annelids off New England to 

Bermuda and other North Atlantic areas. Allan Hancock Foundation 

Publications. Occasional Paper. 28, 1–378. 

Hartman, O. (1961) Polychaetous annelids from California. Allan Hancock Pacific 

Expeditions. 25, 1–226. 

Hartman, O. (1960) Systematic account of some marine invertebrate animals from 

the deep basins off southern California. Allan Hancock Pacific Expeditions. 22, 

69–216. 

Hartman, O. (1959) Capitellidae and Nereidae (marine annelids) from the Gulf side 

of Florida with a review of freshwater Nereidae. Bulletin of Marine Science of 

the Gulf and Caribbean. 9 (2), 153–168. 

Hartman, O. (1957) Orbiniidae, Apistobranchidae, Paraonidae and Longosomidae. 

Allan Hancock Pacific Expeditions. 15, 211–393. 

Hartman, O. (1955) Endemism in the North Pacific Ocean, with emphasis on the 

distribution of marine annelids, and descriptions of new or little known species. 

In: Essays in the Natural Sciences in Honor of Captain Allan Hancock. Los 

Angeles, California, Allan Hancock Foundation, University of Southern 

California. pp. 39–60. 

Hartman, O. (1954) Australian Nereididae. Transactions of the Royal Society of 

South Australia. 77, 1–41. 

Hartman, O. (1953) Non-pelagic polychaeta of the Swedish Antarctic Expedition 

1901- 1903. Further Zoological Results of the Swedish Antarctic Expedition 

1901 - 1903. 4, 1–83. 

Hartman, O. (1951a) Fabricinae (featherduster polychaetous annelids) in the Pacific. 

Pacific Science. 5, 379–391. 

Hartman, O. (1951b) The littoral marine annelids of the Gulf of Mexico. 

Publications of the Institute of Marine Science, University of Texas. 2, 7–124. 

Hartman, O. (1948) The polychaetous annnelids of Alaska. Pacific Science. 2, 3–58. 

Hartman, O. (1947) Polychaetous annelids. Part VII. Capitellidae,. Allan Hancock 

Pacific Expeditions. 10, 391–481. 

Hartman, O. and Fauchald, K. (1971) Deep-water benthic polychaetes off New 

England to Bermuda and other North Atlantic areas. Allan Hancock 

Monographs in Marine Biology. 6, 1–327. 



© C
OPYRIG

HT U
PM

 

169 

 

Hattori, G.Y., Fiscarelli, A.G. and Pinheiro, M.A.A. (2005) Growth of the mangrove 

crab Ucides cordatus (Brachyura, Ocypodidae). Journal of Crustacean Biology. 

25 (2), 293–301.  

Hauenschild, C., Fischer, A. and Hofmann, D.K. (1968) Untersuchungen am 

pazifischen Palolowurm Eunice viridis (Polychaeta) in Samoa. Helgoländer 

Wissenschaftliche Meeresuntersuchungen. 18 (3), 254–295.  

Hausen, H. (2005) Chaetae and chaetogenesis in polychaetes (Annelida). 

Hydrobiologia. 535 - 536 (1), 37–52.  

Van der Have, T.M. and de Jong, G. (1996) Adult size in ectotherms: temperature 

effects on growth and differentiation. Journal of Theoretical Biology. 183 (3), 

329–340. 

Henderson, P.A. (2003) Practical Methods in Ecology. Australia, Blackwell 

Publishing. 

Herringshaw, L.G. and McIlroy, D. (2013) Bioinfiltration: Irrigation-driven transport 

of clay particles through bioturbated sediments. Journal of Sedimentary 

Research. 83 (6), 443–450.  

Horng, C.-Y. and Taghon, G.L. (1999) Effects of contaminated sediments on particle 

size selection by the polychaete Capitella sp. I. Journal of Experimental Marine 

Biology and Ecology. 242 (1), 41–57.  

Howell, R. (1985) The effect of bait-digging on the bioavailability of heavy metals 

from surficial intertidal marine sediments. Marine pollution bulletin. 16 (7), 

292–295. 

Hsieh, H.L. (1995) Spatial and temporal patterns of polychaete communities in a 

subtropical mangrove swamp: influences of sediment and microhabitat. Marine 

Ecology Progress Series. 127, 157–167. 

Hu, S.-I., Horng, C.-Y. and Cheng, I.-J. (2003) The use of growth and ingestion rates 

of Capitella sp. I as the bioassay approaches to determine the sediment quality 

of coastal wetlands of Taiwan. Journal of Experimental Marine Biology and 

Ecology. 297 (2), 179–202. 

Hutchings, P. (2011) Bioerosion. In: David Hopley (ed.). Encyclopedia of Modern 

Coral Reefs. Encyclopedia of Earth Sciences Series. Dordrecht, Springer 

Netherlands. pp. 139–156.  

Hutchings, P. (2007) Book review: Reproductive Biology and Phylogeny of 

Annelida * Volume edited by Greg Rouse and Fredrik Pleijel; Series edited by 

Barrie G.M. Jamieson. Integrative and Comparative Biology. 47 (5), 788–789.  

Hutchings, P.A. and Karageorgopoulos, P. (2003) Designation of a neotype of 

Marphysa sanguinea (Montagu, 1813) and a description of a new species of 

Marphysa from eastern Australia. Hydrobiologia. 496 (1), 87–94. 



© C
OPYRIG

HT U
PM

 

170 

 

Hutchings, P. (2000a) Family Amphinomidae. In: P L Beesley, L G Ross, & C J 

Glasby (eds.). Polychaetes & Allies. The Southern Synthesis. Fauna of 

Australia. Vol. 4A, P. Melbourne, CSIRO Publishing. pp. 107–110. 

Hutchings, P. (2000b) Family Aphroditidae. In: P L Beesley, L G Ross, & C. J. 

Glasby (eds.). Polychaetes & Allies: The Southern Synthesis. Vol 4A, Po. 

Melbourne, CSIRO Publishing. pp. 117–121. 

Hutchings, P., Reid, A. and Wilson, R. (1991) Perinereis (Polychaeta, Nereididae) 

from Australia, with redescriptions of six additional species. Records of the 

Australian Museum. 43, 241–274. 

Hylleberg, J. (1975) Selective feeding by Abarenicola pacifica with notes on 

Abarenicola vagabunda and a concept of gardening in lugworms. Ophelia. 14 

(1 - 2), 113–137.  

Hylleberg, J., Nateewathana, A. and Bussarawit, S. (1986) Polychaetes of Thailand, 

Nereidae, (Part 1): Perinereis and Pseudonereis with notes on species of 

commercial value. Phuket Marine Biological Center. Research Bulletin. No. 43, 

1–22. 

Idris, I. and Arshad, A. (2013) Checklist of polychaetous annelids in Malaysia with 

redescription of two commercially exploited species. Asian Journal of Animal 

and Veterinary Advances. 8 (3), 409–436.  

Idris, M.H. (2009) Biology and distribution of pen shell (Bivalvia: Pinnidae) in 

selected areas of Peninsular Malaysia. Universiti Putra Malaysia. 

Imajima, M. (1988) Occurrence of Branchiomaldane simplex (Polychaeta: 

Areniocolidae) from Hokkaido, Japan. Bulletin of the National Science 

Museum, Tokyo, A (Zoology). 11, 171–184. 

Imajima, M. (1967) Errant polychaetous annelids from Tsukumo Bay and vicinity of 

Noto Peninsula, Japan. Bulletin of National Science Museum, Tokyo. 10 (4), 

403–441. 

Inchausti, P. and Halley, J. (2001) Investigating long-term ecological variability 

using the Global Population Dynamics Database. Science. 293 (5530), 655–657.  

Ingle, R. (1997) Mud Lobsters (Thalassinoidea). In: Crayfishes, Lobsters and Crabs 

of Europe. Springer Netherlands. pp. 75–82.  

Iwamatsu, S., Suzuki, A. and Sato, M. (2007) Nereidid polychaetes as the major diet 

of migratory shorebirds on the estuarine tidal flats at Fujimae-Higata in Japan. 

Zoological Science. 24 (7), 676–685.  

Jackson, M.J. and James, R. (1979) The influence of bait digging on cockle, 

Cerastoderma edule, populations in north Norfolk. Journal of Applied Ecology. 

16 (3), 671–679. 



© C
OPYRIG

HT U
PM

 

171 

 

Jacobsen, V.H. (1967) The feeding of the lugworm, Arenicola marina (L.). 

Quantitative studies. Ophelia. 4 (1), 91–109.  

Jamieson, B.G.M. and Rouse, G.W. (1989) The spermatozoa of the polychaeta 

(Annelida): An ultrastructural review. Biological Reviews. 64 (2), 93–157.  

Jollivet, D., Empis, A., Baker, M.C., Hourdez, S., Comtet, T., Jouin-Toulmond, C., 

Desbruyères, D. and Tyler, P.A. (2000) Reproductive biology, sexual 

dimorphism, and population structure of the deep sea hydrothermal vent scale-

worm, Branchipolynoe seepensis (Polychaeta: Polynoidae). Journal of the 

Marine Biological Association of the UK. 80 (01), 55–68. 

Jones, M.L. (1974) On the Caobangiidae, a new family of the Polychaeta, with a 

redescription of Caobangia billeti Giard. Smithsonian Contributions to Zoology. 

175, 1–55.  

Jones, M.L. (1985) On the Vestimentifera, new phylum: Six new species, and other 

taxa; from hydrothermal vents and elsewhere. Bulletin Biological Society of 

Washington. 6, 117–158. 

Jumars, P.A., Self, R.F. l. and Nowell, A.R.M. (1982) Mechanics of particle 

selection by tentaculate deposit-feeders. Journal of Experimental Marine 

Biology and Ecology. 64 (1), 47–70. 

Junardi, Setyawati, T.R. and Yuwono, E. (2010) Gametogenesis cacing nipah 

Namalycastis rhodochorde (Polychaeta: Nereididae). Jurnal Ilmu Dasar. 11 (1), 

39–44. 

Kathiresan, K. and Bingham, B.L. (2001) Biology of mangroves and mangrove 

ecosystems. Advances in Marine Biology. 40, 81–251.  

Kinberg, J.G.H. (1865) Annatula nova. Ofversight af Forhandlingar Konglia 

Vetenskaps-Akademiens. 22, 167–258. 

Kinoshita, K., Tamaki, S., Yoshioka, M., Srithonguthai, S., Kunihiro, T., Hama, D., 

Ohwada, K. and Tsutsumi, H. (2008) Bioremediation of organically enriched 

sediment deposited below fish farms with artificially mass-cultured colonies of a 

deposit-feeding polychaete Capitella sp. I. Fisheries Science. 74 (1), 77–87.  

Kostyuchenko, R.P. and Dondua, A.K. (2000) Ooplasmic segregation and axis 

formation in the polychaete Nereis virens embryo. Russian Journal of 

Developmental Biology. 31 (2), 95–105. 

Kraan, C., van der Meer, J., Dekinga, A. and Piersma, T. (2009) Patchiness of 

macrobenthic invertebrates in homogenized intertidal habitats: hidden spatial 

structure at a landscape scale. Marine Ecology Progress Series. 383, 211–224. 

Krishnan, G. (1936) The development of Diopatra variabilis (Southern). Zeitschrift 

für wissenschaftliche Zoologie. 147, 513–525. 



© C
OPYRIG

HT U
PM

 

172 

 

Kudenov, J.D. (1982) Rates of seasonal sediment reworking in Axiothella 

rubrocincta (Polychaeta: Maldanidae). Marine Biology. 70 (2), 181–186.  

Kupriyanova, E.K. and Badyaev, A. V. (1998) Ecological correlates of arctic 

serpulidae (Annelida, Polychaeta) distributions. Ophelia. 49 (3), 181–193.  

Kupriyanova, E.K., Nishi, E., Ten-Hove, H.A. and Rzhavsky, A. (2001) Life-history 

patterns in serpulimorph polychaetes: Ecological and evolutionary perspectives. 

In: R N Gibson, M Barnes, & R J A Atkinson (eds.). Oceanography and Marine 

Biology: An Annual Review. CRC Press. pp. 1–101. 

Kurihara, Y. (1983) Study of domestic sewage waste treatment by the polychaetes, 

Neanthes japonica and Perinereis nuntia var. vallata, on an artificial tidal flat. 

Internationale Revue der gesamten Hydrobiologie und Hydrographie. 68 (5), 

649–670.  

Kvist, S. and Siddall, M.E. (2013) Phylogenomics of Annelida revisited: a cladistic 

approach using genome-wide expressed sequence tag data mining and 

examining the effects of missing data. Cladistics. 29 (4), 435–448.  

Lacerda, L.D., Ittekkot, V. and Patchineelam, S.R. (1995) Biogeo-chemistry of 

mangrove soil organic matter: a comparison between Rhizophora and Avicennia 

soils in South-eastern Brazil. Estuarine, Coastal and Shelf Science. 40 (6), 713–

720.  

Lamarck, J.B. (1818) Histoire naturelle des Animaux sans Vertèbres, préséntant les 

caractères généraux et particuliers de ces animaux, leur distribution, leurs 

classes, leurs familles, leurs genres, et la citation des principales espèces qui 

s’y rapportent; precedes d'une Int. Paris, Deterville. 

Lamarck, J.B. (1802) La nouvelle classes de Annelides. Bull. Mus. Hist. Nat. Paris. 

10, 1–27. 

Last, K.S. and Olive, P.J.W. (2004) Interaction between photoperiod and an 

endogenous seasonal factor in influencing the diel locomotor activity of the 

benthic polychaete Nereis virens Sars. Biological bulletin. 206 (2), 103–112. 

Laubier, L. (1974). Chauvinelia biscayensis gen. sp. nov., un Flabelligeridae 

(annelidae polychaete sedentaire) aberrant de l'etae abyssal du Golfe de 

Gascogne. Bulletin de la Societe Zoologique de France, 99, 391-399. 

Lee, R.F., Walker, A. and Reish, D.J. (2005) Characterization of lipovitellin in eggs 

of the polychaete Neanthes arenaceodentata. Comparative Biochemistry and 

Physiology Part B: Biochemistry and Molecular Biology. 140 (3), 381–386. 

Levitan, D.R. (1993) The importance of sperm limitation to the evolution of egg size 

in marine invertebrates. The American Naturalist. 141 (4), 517–536. 



© C
OPYRIG

HT U
PM

 

173 

 

Lewis, C. (2005) Fertilization, post-fertilization development and larval biology of 

the South African polychaete, Arenicola loveni loveni (Kinberg 1866). 

Invertebrate Reproduction and Development. 48 (1), 19–30. 

Lewis, C. and Karageorgopoulos, P. (2008) A new species of Marphysa (Eunicidae) 

from the Western Cape of South Africa. Journal of the Marine Biological 

Association of the United Kingdom. 88 (02), 277–287.  

Lewis, C. and Olive, P.J.W. (2003) Pre-emptive competition as a selective pressure 

for early reproduction in the polychaete Nereis virens. Marine Ecology Progress 

Series. 254, 199–211. 

Lewis, C., Olive, P.J.W., Bentley, M.G. and Watson, G. (2002) Does seasonal 

reproduction occur at the optimal time for fertilization in the polychaetes 

Arenicola marina L. and Nereis virens Sars? Invertebrate Reproduction & 

Development. 41 (1), 61–71. 

Linares, C., Doak, D.F., Coma, R., Díaz, D. and Zabala, M. (2007) Life history and 

viability of a long-lived marine invertebrate: the octocoral Paramuricea clavata. 

Ecology.  88 (4), 918–928.  

Linnaeus, C. v (1758) Systema naturae. Per regna tria naturae secundum classes, 

ordines, genera, species, cum characteribus, differentiis, synonymis, locis. 10th 

edition. Stockholm, Laurentii Salvii. 

Linton, D.L. and Taghon, G.L. (2000a) Feeding, growth, and fecundity of Capitella. 

sp. I in relation to sediment organic concentration. Journal of Experimental 

Marine Biology and Ecology. 205 (1), 85–107.  

Linton, D.L. and Taghon, G.L. (2000b) Feeding, growth, and fecundity of 

Abarenicola pacifica in relation to sediment organic concentration. Journal of 

Experimental Marine Biology and Ecology. 254 (1), 85–107.  

Lopez, G.R. and Levinton, J.S. (1987) Ecology of deposit-feeding animals in marine 

sediments. The Quarterly Review of Biology. 62 (3), 235–260. 

Luckenbach, M.W., Huggett, D. V. and Zobrist, E.C. (1988) Sediment transport, 

biotic modifications and selection of grain size in a surface deposit-feeder. 

Estuaries. 11 (2), 134–139.  

Lytle, J.S., Lytle, T.F. and Ogle, J.T. (1990) Polyunsaturated fatty acid profiles as a 

comparative tool in assessing maturation diets of Penaeus vannamei. 

Aquaculture. 89 (3), 287–299.  

MacFarlane, G.R. and Booth, D.J. (2001) Estuarine macrobenthic community 

structure in the Hawkesbury River, Australia: Relationships with sediment 

physicochemical and anthropogenic parameters. Environmental Monitoring and 

Assessment. 72 (1), 51–78.  



© C
OPYRIG

HT U
PM

 

174 

 

Mackie, A.S.Y. (1994) Collecting and preserving polychaetes. Polychaete Research. 

16, 7–9. 

Macnae, W. (1968) A general account of the fauna and flora of Mangrove swamps 

and forests in the Indo-West-Pacific region. Advances in Marine Biology. 6, 73–

270. 

Mahon, H.K. and Dauer, D.M. (2005) Organic coatings and ontogenetic particle 

selection in Streblospio benedicti Webster (Spionidae: Polychaeta). Journal of 

Experimental Marine Biology and Ecology. 323 (1), 84–92.  

Malathi, E., Sunder Raj, S.K. and Mercy Bai, P. (2011) Larval development of 

Marphysa gravelyi (Polychaeta: Eunicidae) from Pulicat Lake, India. Italian 

Journal of Zoology. 78 (1), 249–254.  

Malaysian Meteorological Department (2014) General Climate of Malaysia 2014. 

Available from: 

http://www.met.gov.my/index.php?option=com_content&task=view&id=75&It

emid=99999999&limit=1&limitstart=0 [Accessed: 25 August 2014]. 

Manaranche, R., Thieffry, M. and Israel, M. (1980) Effect of the venom of Glycera 

convoluta on the spontaneous quantal release of transmitter. The Journal of Cell 

Biology. 85 (2), 446–458.  

Marchand, C., Baltzer, F., Lallier-Vergès, E. and Albéric, P. (2004) Pore-water 

chemistry in mangrove sediments: relationship with species composition and 

developmental stages (French Guiana). Marine Geology. 208 (2-4), 361–381.  

Martin, J.P. and Bastida, R. (2006) Population structure, growth and production of 

Laeonereis culveri (Nereididae: Polychaeta) in tidal flats of Río de la Plata 

estuary, Argentina. Journal of the Marine Biological Association of the UK. 86 

(02), 235–244.  

Masero, J.A., Castro, M., Estrella, S.M. and Pérez-Hurtado, A. (2008) Evaluating 

impacts of shellfish and baitworm digging on bird populations: Short-term 

negative effects on the availability of the mudsnail Hydrobia ulvae to 

shorebirds. Biodiversity and Conservation. 17 (4), 691–701. 

Mayer, L.M., Schick, L.L., Self, R.F.L., Jumars, P.A., Findlay, R.H., Chen, Z. and 

Sampson, S. (1997) Digestive environments of benthic macroinvertebrate guts: 

Enzymes, surfactants and dissolved organic matter. Journal of Marine 

Research. 55 (4), 785–812.  

Mayer, S. (1994) Particle capture in the crown of the ciliary suspension feeding 

polychaete Sabella pencillus: videotape recordings and interpretations. Marine 

Biology. 119, 571–582. 

McHugh, D. (1997) Molecular evidence that echiurans and pogonophorans are 

derived annelids. Proceedings of the National Academy of Sciences. 94 (15), 

8006–8009.  



© C
OPYRIG

HT U
PM

 

175 

 

McHugh, D. (1993) A comparative study of reproduction and development in the 

polychaete family Terebellidae. The Biological Bulletin. 185 (2), 153–167. 

McIntosh, W.C. (1885) Report on the Annelidae Polychaeta collected by H.M.S 

Challenger during the years 1873 - 1876. 

Meijer, L. (1979) Hormonal control of oocyte maturation in Arenicola marina L. 

(Annelida, Polychaeta) I. Morphological study of oocyte maturation. 

Development, Growth and Differentiation. 21 (4), 303–314.  

Meksumpun, C. and Meksumpun, S. (1999) Polychaete–sediment relations in 

Rayong, Thailand. Environmental Pollution. 105 (3), 447–456.  

Melo, A.S., Niyogi, D.K., Matthaei, C.D. and Townsend, C.R. (2003) Resistance, 

resilience, and patchiness of invertebrate assemblages in native tussock and 

pasture streams in New Zealand after a hydrological disturbance. Canadian 

Journal of Fisheries and Aquatic Sciences. 60 (6), 731–739.  

Méndez, N., Romero, J. and Flos, J. (1997) Population dynamics and production of 

the polychaete Capitella capitata in the littoral zone of Barcelona (Spain, NW 

Mediterranean). Journal of Environmental Marine Biology and Ecology. 218 

(2), 263–284.  

Merz, R.A. and Woodin, S.A. (2006) Polychaete chaetae: Function, fossils, and 

phylogeny. Integrative and comparative biology. 46 (4), 481–496.  

Metcalfe, K.N. and Glasby, C.J. (2008) Diversity of Polychaeta (Annelida) and other 

worm taxa in mangrove habitats of Darwin Harbour, northern Australia. 

Mangrove Macrobenthos Special Issue, Proceedings of the Mangrove 

Macrobenthos Meeting II. 59 (1-2), 70–82.  

Mettam, C. (1968) Peristaltic waves of tubicolous worms and the problem of 

irrigation in Sabella pavonina. Journal of Zoology. 163, 489–514. 

Meunpol, O., Meejing, P. and Piyatiratitivorakul, S. (2005) Maturation diet based on 

fatty acid content for male Penaeus monodon (Fabricius) broodstock. 

Aquaculture Research. 36 (12), 1216–1225.  

Minetti, C., Sella, G. and Lorenzi, M.C. (2013) Population size, not density, serves as 

a cue for sex ratio adjustments in polychaete worms. Italian Journal of Zoology. 

80 (4), 547–551.  

Miron, G.Y. and Desrosiers, G.L. (1990) Distributions and population structures of 

two intertidal estuarine polychaetes in the lower St. Lawrence estuary, with 

special reference to environmental factors. Marine Biology. 10 (5), 297–306. 

Moh, H.H. and Chong, V.C. (2009) A new species of Thalassina (Crustacea: 

Decapoda: Thalassinidae) from Malaysia. The Raffles Bulletin of Zoology. 57 

(2), 465–473. 



© C
OPYRIG

HT U
PM

 

176 

 

Montagu, G. (1813) Descriptions of several new or rare animals, principally marine, 

discovered on the South Coast of Devonshire. Transactions of the Linnean 

Society of London. 11 (1), 1–26.  

Moran, A.L. and McAlister, J.S. (2009) Egg size as a life history character of marine 

invertebrates: Is it all it’s cracked up to be? The Biological Bulletin. 216 (3), 

226–242. 

Moriarty, D.J.W. (1982) Feeding of Holothuria atra and Stichopus chloronotus on 

bacteria, organic carbon and organic nitrogen in sediments of the Great Barrier 

Reef. Marine and Freshwater Research. 33 (2), 255–263. 

Murugesan, P., Elayaraja, S., Vijayalakshmi, S. and Balasubramanian, T. (2011) 

Polychaetes - A suitable live feed for growth and colour quality of the 

clownfish, Amphiprion sebae (Bleeker, 1953). Journal of Marine Biological 

Association of India. 53 (2), 1–7.  

Myers, N., Mittermeier, R.A., Mittermeier, C.G., da Fonseca, G.A., Kent, J. and 

Fonseca, G.A.B. (2000) Biodiversity hotspots for conservation priorities. 

Nature. 403 (6772), 853–858.  

Nakao, S., Shazili, N.A.M. and Salleh, H.U. (1989) Benthic communities in the areas 

under and around the fish-culture rafts at the Kuala Terengganu River estuary, 

Malaysia. Bulletin of Faculty of Fisheries, Hokkaido University. 43 (3), 154–

158. 

Newby, W.W. (1940) The embryology of the echiuroid worm Urechis caupo. 

Memoirs of the American Philosophical Society. 16, 1–29. 

Nishi, E. (2001) A new species of scaleworm, Grubeulepis malayensis (Annelida: 

Polychaeta: Eulepethidae), from Morib Beach, Malaysia, living in Chaetopterid 

tubes. Species Diversity. 6 (1), 1–9. 

Obenat, S. and Pezzani, S. (1994) Life cycle and population structure of the 

polychaete Ficopomatus enigmaticus (Serpulidae) in Mar Chiquita coastal 

lagoon, Argentina. Estuaries. 17 (1), 263–270.  

Odum, E.P. and Barrett, G.W. (2005) Fundamentals of Ecology. USA, Thomson 

Brooks/Cole. 

Okuda, S. (1933) Some polychaete annelids used as bait in the inland sea. 

Annotationes zoologicae Japonenses. 14, 243–253. 

Olive, P.J.W. (1983) Annelida-Polychaeta. In: Reproductive biology of invertebrates, 

Vol. II: Spermatogenesis and Sperm Function. Chichester, John Wiley and Sons 

Ltd. pp. 357–422. 

Olive, P.J.W. (1995) Annual breeding cycles in marine invertebrates and 

environmental temperature: Probing the proximate and ultimate causes of 

reproductive synchrony. Journal of Thermal Biology. 20 (1), 79–90. 



© C
OPYRIG

HT U
PM

 

177 

 

Olive, P.J.W. (1984) Environmental control of reproduction in Polychaeta. 

Fortschritte der Zoologie. Neue Folge. 29, 17–38. 

Olive, P.J.W. (1993) Management of the exploitation of the lugworm Arenicola 

marina and the ragworm Nereis virens (Polychaeta) in conservation areas. 

Aquatic Conservation: Marine and Freshwater Ecosystems. 3 (1), 1–24.  

Olive, P.J.W. (1994) Polychaeta as a world resource: a review of patterns of 

exploitation as sea angling baits and the potential for aquaculture based 

production. Mémoires du Muséum National d’Histoire Naturelle (Zoologie). 

162, 603–610. 

 live, P.J.W. (1999) Polychaete aquaculture and polychaete science : a mutual 

synergism. Hydrobiologia. 4 (2), 175–183. 

Olive, P.J.W. and Garwood, P.R.G. (1981) Gametogenic cycle and population 

structure of Nereis (Hediste) diversicolor and Nereis (Nereis) pelagica from 

north-east England. Journal of the Marine Biological Association of the United 

Kingdom. 61 (01), 193–213.  

Omena, E.P. and Amaral, A.C.Z. (2000) Population dynamics and secondary 

production of Laeonereis acuta (Treadwell, 1923) (Nereididae: Polychaeta). 

Bulletin of Marine Science. 67 (1), 421–431. 

Ong, B. (1995) Polychaetes of Telok Aling, Penang, Malaysia. The Raffles Bulletin 

of Zoology. 43 (1), 257–283. 

Ong, B. and Krishnan, S. (1995) Changes in the macrobenthos community of a sand 

flat after erosion. Estuarine, Coastal and Shelf Science. 40 (1), 21–33.  

Orensanz, J.M. (1990) The eunicemorph polychaete annelids from Antarctic and 

Subantarctic seas: With addenda to the eunicemorpha of Argentina, Chile, New 

Zealand, Australia, and the southern Indian Ocean. In: L S Kornicker (ed.). 

Biology of the Antarctic Seas XXI, Antarctic Research Series. Washington D. 

C., American Geophysical Union. pp. 1–183. 

Osman, I.H., Gabr, H.R. and El-Etreby, S.G. (2010a) Rearing trials of Halla 

parthenopeia under laboratory conditions (Polychaeta: Oenonidae). Journal of 

Environmental Marine Biology and Ecology. 383 (1), 1–7. 

Osman, I.H., Gabr, H.R., Saito, H. and El-Etreby, S.G. (2010b) Reproductive 

biology of the highly commercial polychaetes in the Suez Canal. Journal of the 

Marine Biological Association of the United Kingdom. 90 (2), 281–290.  

Otegui, M.B.P., Blankensteyn, A. and Pagliosa, P.R. (2012) Population structure, 

growth and production of Thoracophelia furcifera (Polychaeta: Opheliidae) on a 

sandy beach in Southern Brazil. Helgoland Marine Research. 66 (4), 479–488.  



© C
OPYRIG

HT U
PM

 

178 

 

Oug, E. (1990) Morphology, reproduction, and development of a new species of 

Ophryotrocha (Polychaeta: Dorvilleidae) with strong sexual dimorphism. 

Sarsia. 75 (3), 191–201. 

Oug, E. (1978) New and lesser known Dorvilleidae (Annelida, Polychaeta) from 

Scandinavian and Northeast American waters. Sarsia. 63, 285–303. 

Pabis, K. and Sicinski, J. (2010) Distribution and diversity of polychaetes collected 

by trawling in Admiralty Bay: an Antarctic glacial fiord. Polar Biology. 33 (2), 

141–151.  

Pagliosa, P.R. (2005) Another diet of worms: the applicability of polychaete feeding 

guilds as a useful conceptual framework and biological variable. Marine 

Ecology. 26 (3), 246–254. 

Pagliosa, P.R. and Lana, P.C. (2000) Population dynamics and secondary production 

of Nereis oligohalina (Nereididae: Polychaeta) from a subtropical marsh in 

southeast Brazil. Bulletin of Marine Science. 67 (1), 259–268. 

Pardo, E. V and Amaral, A.C.Z. (2006) Foraging and mobility in three species of 

Aciculata (Annelida: Polychaeta). Brazilian Journal of Biology. 66 (4), 1065–

1072. 

Pardo, E. V and Dauer, D.M. (2003) Particle size selection in individuals from 

epifaunal versus infaunal populations of the nereidid polychaete Neanthes 

succinea (Polychaeta: Nereididae). Hydrobiologia. 496 (1), 355–360. 

Pauly, D. (1987) A review of the ELEFAN system for analysis of length-frequency 

data in fish and aquatic invertebrates. In: D Pauly & G R Morgan (eds.). 

ICLARM Conference Proceedings 13. 1987 Manila, International Center for 

Living Aquatic Resources Management, Philippines and Kuwait Institute for 

Scientific Research, Kuwait. pp. 7–34. 

Pauly, D. (1984) Fish Population Dynamics in Tropical Waters: A Manual for Use 

with Programmable Calculators. ICLARM Studies and Reviews 8. Manila, 

WorldFish. 

Pauly, D. and Caddy, J.F. (1985) A modification of Bhattacharya’s method for the 

analysis of mixtures of normal distributions. FAO Fisheries Circular. 781, 1-6. 

Pauly, D. and Munro, J.L.L. (1984) Once more on growth comparison in fish and 

invertebrates. Fishbyte, Newsletter of the Network of Tropical Fisheries 

Scientists. 2 (1), 21. 

Paxton, H. (1993) Diopatra Audouin and Milne Edwards (Polychaeta: Onuphidae) 

from Australia, with a discussion of developmental patterns in the genus. The 

Beagle: Records of the Museums and Art Galleries of the Northern Territory. 10 

(1), 115–154. 



© C
OPYRIG

HT U
PM

 

179 

 

Paxton, H. (2002) Diopatra Audouin and Milne Edwards (Polychaeta: Onuphidae) 

from Thailand. In: D Eibye-Jacobsen (ed.). Proceeding of the International 

Workshop on the Polychaetes of the Andaman Sea June-August 1997. Thailand, 

Phuket Marine Biological Center. pp. 101–138. 

Paxton, H. (2009) Phylogeny of Eunicida (Annelida) based on morphology of jaws. 

Zoosymposia. 2, 241–264. 

Paxton, H. and Chou, L.M. (2000) Polychaetous annelids from the South China Sea. 

Raffles Bulletin of Zoology, Supplement No. 8., 209–232. 

Petch, D.A. (1986) Selective deposit-feeding by Lumbrineris cf. latreilli (Polychaeta: 

Lumbrineridae), with a new method for assessing selectivity by deposit-feeding 

organisms. Marine Biology. 93 (3), 443–448. 

Peters WCH (1854) Über die Gattung Bdella, Savigny, (Limnatis, Moquin-Tandon) 

und die in Mossambique beobachteten Anneliden, wovon hier eine Mittheilung 

folgt [informal title in meeting report]. 1854:610 – 614. 

Pettibone, M.H. (1963) Marine polychaete worms of the New England region. I. 

Aphroditidae through Trochochaetidae. US National Museum Bulletin. 48, 1–

356. 

Pillai, T.G. (1958) Studies on a brackish water polychaetous annelid, Marphysa 

borraddailei sp. n. from Ceylon. Ceylon Journal of Science (Biological 

Science). 1, 94–96. 

Pinto, T.K.O. and Santos, P.J.P. (2006) Meiofauna community structure variability in 

a Brazilian tropical sandy beach. Atlantica, Rio Grande. 28 (2), 117–127. 

Pires, A., Gentil, F., Quintino, V. and Rodrigues, A.M. (2012) Reproductive biology 

of Diopatra neapolitana (Annelida, Onuphidae), an exploited natural resource 

in Ria de Aveiro (Northwestern Portugal). Marine Ecology. 33 (1), 56–65.  

Podolsky, R.D. (2001) Evolution of egg target size: An analysis of selection on 

correlated characters. Evolution. 55 (12), 2470–2478. 

Poltana, P., Lerkitkul, T., Pongtippatee-Taweepreda, P., Asuvapongpattana, S., 

Wongprasert, K., Sriurairatana, S., Chavadej, J., Sobhon, P., Olive, P.J.W. and 

Withyachumnarnkul, B. (2007) Culture and development of the polychaete 

Perinereis cf. nuntia. Invertebrate Reproduction & Development. 50 (1), 13–20. 

Pond, D., Harris, R., Head, R. and Harbour, D. (1996) Environmental and nutritional 

factors determining seasonal variability in the fecundity and egg viability of 

Calanus helgolandicus in coastal waters off Plymouth, UK. Marine Ecology 

Progress Series. 143, 45–63.  

Prevedelli, D. (1994) Influence of temperature and diet on the larval development 

and growth of juveniles Marphysa sanguinea (Montagu) (Polychaeta, 



© C
OPYRIG

HT U
PM

 

180 

 

Eunicidae). Mémoires du Muséum national d’histoire naturelle. Série A, 

Zoologie. 162, 521–526. 

Prevedelli, D., Massamba N’Siala, G., Ansaloni, I. and Simonini, R. (2007) Life 

cycle of Marphysa sanguinea (Polychaeta: Eunicidae) in the Venice Lagoon 

(Italy). Marine Ecology. 28 (3), 384–393. 

Prevedelli, D. and Simonini, R. (2003) Life cycles in brackish habitats: adaptive 

strategies of some polychaetes from the Venice lagoon. Oceanologica Acta. 26 

(1), 77–84. . 

Prevedelli, D. and Zunarelli, V.R. (1999) Survival, fecundity and sex ratio of 

Dinophilus gyrociliatus (Polychaeta: Dinophilidae) under different dietary 

conditions. Marine Biology. 133 (2), 231–236.  

Purschke, G. and Fursman, M.C. (2005) Spermatogenesis and spermatozoa in 

Stygocapitella subterranea (Annelida, Parergodrilidae), an enigmatic 

supralittoral polychaete. Zoomorphology. 124 (3), 137–148.  

Qian, P.-Y. and Chia, F.-S. (1991) Fecundity and egg size are mediated by food 

quality in the polychaete worm Capitella sp. Journal of Experimental Marine 

Biology and Ecology. 148 (1), 11–25. 

Quatrefages, A. de (1865) Histoire naturelle des Annelés marins et d’eau douce. 

Annélides et Géphyriens. Vol. 1. Paris, Librarie Encyclopédique de Roret. 

Radashevsky, V.I. and Cardenas, C.A. (2004) Morphology and biology of Polydora 

rickettsi (Polychaeta: Spionidae) from Chile. New Zealand Journal of Marine 

and Freshwater Research. 38 (2), 243–254.  

Rajasegar, M. (2003) Physico-chemical characteristics of the Vellar estuary in 

relation to shrimp farming. Journal of environmental biology / Academy of 

Environmental Biology, India. 24 (1), 95–101.  

Ramos, J.M. (1976) Lumbrinereidae (Polychetes errantes) de Mediterranee. Annales 

de l’Institut oceanographique, Monaco. 52, 103–137. 

Rasmussen, E. (1973) Systematics and ecology of the Isefjord marine fauna 

(Denmark). Ophelia. 11, 1–507. 

Read, G. and Fauchald, K. (2014) World Polychaeta Database. [Online]. Avaialable 

from : http://www.marinespecies.org/polychaeta [Assessed: 6 April 2014].  

Reish, D.J. and Gerlinger, T. V (1997) A review of the toxicological studies with 

polychaetous annelids. Bulletin of Marine Science. 60 (2), 584–607. 

Retraubun, A.S.W., Dawson, M. and Evans, S.M. (1996) The role of the burrow 

funnel in feeding processes in the lugworm |Arenicola marina (L.). Journal of 

Environmental Marine Biology and Ecology. 202 (2), 107–118.  



© C
OPYRIG

HT U
PM

 

181 

 

Rezai, H., Yusoff, F.M., Arshad, A. and Kawamura, A. (2002) Distribution of 

pelagic polychaetes in the Straits of Malacca. In: F M Yusoff, M Shariff, H M 

Ibrahim, S G Tan, et al. (eds.). Tropical Marine Environment: Charting 

Strategies for the Millennium. Penang, Malaysia, Malacca Straits Research and 

Development Centre (MASDEC), University of Putra Malaysia. pp. 423–436. 

Rice, D.L., Bianchi, T.S. and Roper, E.H. (1986) Experimental studies of sediment 

reworking and growth of Scoloplos spp. (Orbiniidae: Polychaeta). Marine 

Ecology Progress Series. 30, 9–19. 

Ricker, W.E. (1975) Computation and interpretation of biological studies of fish 

populations. Ottawa, Canada, Department of the Environment, Fisheries and 

Marine Science. 

Riisgard, H.U. and Ivarsson, N.M. (1990) The crown-filament pump of the 

suspension-feeding polychaete Sabella penicillus: filtration, effects of 

temperature, and energy cost. Marine Ecology Progress Series. 62, 249–257. 

Rizal, S., Setiawan, I., Iskandar, T., Ilhamsyah, Y., Mulyadi, A.W. and Musman, M. 

(2010) Currents simulation in the Malacca straits by using three-dimensional 

numerical model. Sains Malaysiana. 39 (4), 519–524. 

Rota, E. (1997) First Italian record of the terrestrial polychaete Parergodrilus heideri 

Reisinger, with anatomical and ecological notes. Italian Journal of Zoology. 64, 

91–96. 

Rouabah, L., Rouabah, A., Ferroudj, S. and Scaps, P. (2008) Comparison of the life 

cycles of two populations of the polychaete Pereinereis cf. cultrifera from the 

Bay of Algiers (Mediterranean Sea). Scientia Marina. 72 (4), 769–778. 

Rouse, G.W. (2006) Annelid Sperm and Spermiogenisis. In: G. W. Rouse & F Pleijel 

(eds.). Reproductive Biology and Phylogeny of Annelida. USA, Science 

Publishers. pp. 45–76. 

Rouse, G.W. (1992) Oogenesis and larval development in Micromaldane spp. 

(Polychaeta: Capitellida: Maldanidae). Invertebrate Reproduction & 

Development. 21 (3), 215–230.  

Rouse, G.W. and Fauchald, K. (1997) Cladistics and polychaetes. Zoologica Scripta. 

26 (2), 139–204. 

Rouse, G.W. and Fauchald, K. (1995) The articulation of annelids. Zoologica 

Scripta. 24 (4), 269–301. 

Rouse, G.W., Goffredi, S.K. and Vrijenhoek, R.C. (2004) Osedax : bone-eating 

marine worms with dwarf males. Science. 305 (5684), 668–671.  

Rouse, G.W. and Jamieson, B.G.M. (1987) An ultrastructural study of the 

spermatozoa of the polychaetes Eurythoe complanata (Amphinomidae), 

Clymenella sp. and Micromaldane sp. (Maldanidae), with definition of sperm 



© C
OPYRIG

HT U
PM

 

182 

 

types in relation to reproductive biology. Journal of Submicroscopic Cytology. 

19 (4), 573–584. 

Rouse, G.W. and Pleijel, F. (2005) Annelid Phylogeny and Systematics. In: G W 

Rouse & F Pleijel (eds.). Reproductive Biology and Phylogeny of Annelida. 

USA, Science Publishers. pp. 1–21. 

Rouse, G.W. and Pleijel, F. (2001) Polychaetes. United States, Oxford University 

Press. 

Rouse, G.W. and Tzetlin, A.B. (1997) Ultrastructure of the body wall and 

gametogenesis in Cossura cf. longocirrata (Cossuridae Polychaeta). 

Invertebrate Reproduction & Development. 32 (1), 41–54. 

Rouse, G.W., Worsaae, K., Johnson, S.B., Jones, W.J. and Vrijenhoek, R.C. (2008) 

Acquisition of dwarf male “Harems” by recently settled females of Osedax 

roseus n. sp. (Siboglinidae; Annelida). The Biological Bulletin. 214 (1), 67–82. 

Rousset, V., Pleijel, F., Rouse, G.W., Erséus, C. and Siddall, M.E. (2007) A 

molecular phylogeny of annelids. Cladistics. 23(1), 41–63.  

Safarik, M., Redden, A.M. and Schreider, M.J. (2006) Density-dependent growth of 

the polychaete Diopatra aciculata. Scientia Marina. 70 (S3), 337–341. 

Saito, H. and Imabayashi, H. (1994) Food preference of the polychaete Halla okudai 

[Polychaeta, Annelida]. Journal of the Faculty of Applied Biological Science-

Hiroshima University (Japan). 33, 151–157. 

Saito, H., Imabayashi, H. and Kawai, K. (2000) Interaction between searching cost 

and growth of the bivalve-feeder Halla okudai under rearing conditions, in 

relation to prey size. Fisheries Science. 66 (5), 908–914.  

Salazar-Vallejo, S.I., Carrera-Parra, L.F. and de León-González, J.A. (2011) Giant 

Eunicid Polychaetes (Annelida) in shallow tropical and temperate seas. Revista 

de Biología Tropical. 59 (4), 1463–1474. 

Salazar-Vallejo, S.I., Carrera-Parra, L.F., Muir, A.I., Leon-Gonzales, J.A.D., 

Piotrowski, C. and Sato, M. (2014) Polychaete species (Annelida) described 

from the Philippine and China Seas. Zootaxa. 3842 (1), 1–68.  

Sarda, B.R. (1989) Informe Tecnico. 

Sasekumar, A. (1974) Distribution of macrofauna on a Malayan mangrove shore. 

Journal of Animal Ecology. 43 (1), 51–69. 

Sasekumar, A. and Chong, V.C. (1998) Faunal Diversity in Malaysian Mangroves. 

Global Ecology and Biogeography Letters. 7 (Biodiversity and Function of 

Mangrove Ecosystems), 57–60. 



© C
OPYRIG

HT U
PM

 

183 

 

Savigny, J.C. (1820) Systeme des Annelides, principalement de celles des cotes de 

I’Egypte et de la Syrie, offrant les characteres tant distinctifs que natureles des 

ordres familes et genres, avec la description des especies. Description de 

I'Egypte. Histoire Naturelle. 1 (3), 1–128. 

Scaps, P. (2002) A review of the biology, ecology and potential use of the common 

ragworm Hediste diversicolor (OF Müller) (Annelida: Polychaeta). 

Hydrobiologia. 470 (1), 203–218. 

Scheltema, A.H. (1993) Aplacophora as progenetic aculiferans and the coelomate 

origin of mollusks as the sister taxon of sipuncula. The Biological Bulletin. 184 

(1), 57–78. 

Schlaghamersky, J. and Frelich, L.E. (2012) First record of Parergodrilus heideri 

(Annelida: Polychaeta) from North America. Zootaxa. 3498, 81–86. 

Schmidt, H. and Westheide, W. (2000) Are the meiofaunal polychaetes Hesionides 

arenaria and Stygocapitella subterranea true cosmopolitan species? - results of 

RAPD-PCR investigations. Zoologica Scripta. 29 (1), 17–27.  

Schoener, T.W. (1971) Theory of feeding strategies. Annual Review of Ecology and 

Systematics. 2, 369–404.  

Schroeder, P.C. (1984) Chaetae. In: J Bereiter-Hahn, A G Matolsty, & K S Richards 

(eds.). Biology of the integument. 1. Invertebrates. Berlin, Springer. pp. 297–

309. 

Schroeder, P.C. and Hermans, C. (1975) Annelida: Polychaeta. In: A C Giese & J S 

Pearse (eds.). Reproduction of Marine Invertebrates. United States of America, 

Academic Press. pp. 1–213. 

Schumacher, B.A. (2002) Methods for the determination of total organic carbon 

(TOC) in soils and sediments. National ESD. 1 p.25. 

Seitz, R.D. and Schaffner, L.C. (1995) Population ecology and secondary production 

of the polychaete Loimia medusa (Terebellidae). Marine Biology. 121, 701–711. 

Self, R.F.L. and Jumars, P.A. (1988) Cross-phyletic patterns of particle selection by 

deposit feeders. Journal of Marine Research. 46 (1), 119–143. 

Selim, S.A., Abdel Naby, F., Gab-Aalla, A.A.F.A. and Ghobashy, A. (2005) 

Gametogenesis and spawning of Spirobranchus tetraceros (Polychaeta, 

Serpulidae) in Abu Kir Bay, Egypt. Mediterranean Marine Science. 6 (1), 89–

98.  

Sella, G. (1990) Sex allocation in the simultaneously hermaphroditic polychaete 

worm Ophryotrocha diadema. Ecology. 71 (1), 27–32.  



© C
OPYRIG

HT U
PM

 

184 

 

Sella, G. (2005) Sexual strategies and mating systems. In: G Rouse & F Pleijel (eds.). 

Reproductive Biology and Phylogeny of Annelida. Science Publishers. pp. 77–

92. 

Sette, C.S.C., Shinozaki-Mendes, R.A., Barros, T.L. and Souza, J.R.B. (2013) Age 

and growth of Alitta succinea (Polychaeta; Nereididae) in a tropical estuary of 

Brazil. Journal of the Marine Biological Association of the United Kingdom. 93 

(08), 2123–2128.  

Shepherd, P.C.F. and Boates, J.S. (1999) Effects of a commercial baitworm harvest 

on semipalmated Sandpipers and their prey in the Bay of Fundy Hemispheric 

Shorebird Reserve. Conservation Biology. 13 (2), 347–356.  

Shimizu, T. (1999) Cytoskeletal mechanisms of ooplasmic segregation in annelid 

eggs. International Journal of Developmental Biology. 43, 11–18. 

Shine, R. (1989) Ecological causes for the evolution of sexual dimorphism: A review 

of the evidence. The Quarterly Review of Biology. 64 (4), 419–461.  

Simon, C.A. (2004) Ultrastructure of oogenesis in the abalone pest, Terebrasabella 

heterouncinata (Polychaeta: Sabellidae: Sabellinae). Invertebrate Reproduction 

& Development. 46 (1), 19–26.  

Simonini, R. and Prevedelli, D. (2003) Effects of temperature on two Mediterranean 

population of Dinophilus gyrociliatus (Polychaeta: Dinophilidae). Journal of 

Experimental Marine Biology and Ecology. 291 (1), 95–110. 

Sivalingam, P.M. (1977) Aquaculture of the green mussel, Mytilus viridis Linnaeus, 

in Malaysia. Aquaculture. 11 (4), 297–312. 

Soffritti, M., Maltoni, C., Maffei, F. and Biagi, R. (1989) Formaldehyde: An 

experimental multipotential carcinogen. Toxicology and Industrial Health. 5 (5), 

699–730.  

Sokal, R.R. and Rohlf, F.J. (1981) Biometry: The principles and practice of statistics 

in biological research. 2nd edition. San Francisco, W. H. Freeman & Co. 

Solis-Weiss, V., Bertrand, Y., Helleouet, M.N. and Pleijel, F. (2004) Types of 

polychaetous annelids at the Museum national d’Histoire naturelle, Paris. 

Zoosystema. 26 (3), 377–384. 

Souza, J.R.B. and Borzone, C.A. (2007) Population dynamics and secondary 

production of Euzonus furciferus Ehlers (Polychaeta, Opheliidae) in an exposed 

sandy beach of Southern Brazil. Revista Brasileira de Zoologia. 24 (4), 1139–

1144. 

Spellerberg, I.F. and Sawyer, J.W.D. (1999) An Introduction to Applied 

Biogeography. Cambridge University Press. 



© C
OPYRIG

HT U
PM

 

185 

 

Stabili, L., Schirosi, R., Licciano, M., Mola, E. and Giangrande, A. (2010) 

Bioremediation of bacteria in aquaculture waste using the polychaete Sabella 

spallanzanii. New Biotechnology. 27 (6), 774–781.  

Steer, M., Moltschaniwskyj, N., Nichols, D. and Miller, M. (2004) The role of 

temperature and maternal ration in embryo survival: using the dumpling squid 

Euprymna tasmanica as a model. Journal of Experimental Marine Biology and 

Ecology. 307 (1), 73–89.  

Steiner, T.M. and Amaral, A.C.Z. (2000) Two new species of Marphysa 

Quatrefages, 1865 (Eunicidae, Polychaeta) from intertidal sandy beaches of the 

Sao Sebastiao channel, State of Sao Paulo (Brazil). Bulletin of Marine Science. 

67 (1), 479–489. 

Struck, T.H., Paul, C., Hill, N., Hartmann, S., Hösel, C., Kube, M., Lieb, B., Meyer, 

A., Tiedemann, R., Purschke, G. and Bleidorn, C. (2011) Phylogenomic 

analyses unravel annelid evolution. Nature. 471 (7336), 95–98.  

Struck, T.H., Schult, N., Kusen, T., Hickman, E., Bleidorn, C., McHugh, D. and 

Halanych, K.M. (2007) Annelid phylogeny and the status of Sipuncula and 

Echiura. BMC evolutionary biology. 7 (1), 1–11.  

Sypitkowski, E., Ambrose Jr, W.G., Bohlen, C. and Warren, J. (2009) Catch statistics 

in the bloodworm fishery in Maine. Fisheries Research. 96 (2-3), 303–307. 

Taghon, G. (1982) Optimal foraging by deposit-feeding invertebrates: Roles of 

particle size and organic coating. Oecologia. 52 (3), 295–304.  

Taghon, G.L., Self, R.F.L. and Jumars, P.A. (1978) Predicting particle selection by 

deposit feeders: a model and its implications. Limnol. Oceanogr. 23 (4), 752–

759. 

Tam, N.F.Y. and Wong, Y.S. (1998) Variations of soil nutrient and organic matter 

content in a subtropical mangrove ecosystem. Water, Air, and Soil Pollution. 

103 (1-4), 245–261.  

Tan, L.T. and Chou, L.M. (1993) Checklist of polychaete species from Singapore 

waters (Annelida). Raffles Bulletin of Zoology. 41 (2), 279–295. 

Tan, T.L. and Chou, L.M. (1996) Diopatra bulohensis, a new species of Onuphidae 

(Polychaeta) from Sungei Buloh, Singapore. Raffles Bulletin of Zoology. 44 (2), 

357–362. 

Teh, C.B.S. and Rashid, M.A. (2003) Object-oriented code to lookup soil texture 

classes based on any soil classification scheme. Communications in Soil and 

Plant Analysis. 34, 1–11. 

Teh, C.B.S. and Talib, J. (2006) Soil and Plant Analyses Vol. I Soil Physics Analyses. 

Serdang, Universiti Putra Malaysia Press. 



© C
OPYRIG

HT U
PM

 

186 

 

Tevesz, M.J.S., Soster, F.M. and McCall, P.L. (1980) The effects of size-selective 

feeding by oligochaetes on the physical properties of river sediments. Journal of 

Sedimentary Research. 50 (2), 561–568. 

Thibodeau, F.R. and Nickerson, N.H. (1986) Differential oxidation of mangrove 

substrate by Avicennia germinans and Rhizophora mangle. American Journal of 

Botany. 73 (4), 512–516.  

Thompson, J.A. and Alam, S.K. (2005) Analysis of customs trade data to 

characterize importation of live bait. Fisheries. 30 (6), 36–39. 

Thorson, G. (1950) Reproductive and larval ecology of marine bottom invertebrates. 

Biological Reviews. 25 (1), 1–45.  

Tomiyama, T., Komizunai, N., Shirase, T., Ito, K. and Omori, M. (2008) Spatial 

intertidal distribution of bivalves and polychaetes in relation to environmental 

conditions in the Natori River estuary, Japan. Estuarine, Coastal and Shelf 

Science. 80 (2), 243–250.  

Treadwell, A.L. (1917) Polychaetous annelids from Florida, Porto Rico, Bermuda, 

and the Bahamas. Publications of the Carnegie Institution of Washington. 251, 

127–170. 

Treadwell, A.L. (1911) Polychaetous annelids from the Dry Tortugas, Florida. 

Bulletin of the American Museum of Natural History. 30, 1–12. 

Tsutsumi, H. (1987) Population dynamics of Capitella capitata (Polychaeta; 

Capitellidae) in an organically polluted cove. Marine Ecology Progress Series. 

36, 139–149. 

United States Department of Agriculture (1987) Soil Mechanics Level 1; Module 3 - 

USDA Textural Soil Classification, Study Guide. Available from: 

ftp://ftp.wcc.nrcs.usda.gov/wntsc/H&H/training/soilsOther/soil-USDA-textural-

class.pdf. 

Valderhaug, V.A. (1985) Population structure and production of Lumbrineris fragilis 

(Polychaeta: Lumbrineridae) in the Oslofjord (Norway) with a note on metal 

content of jaws. Marine Biology. 86 (2), 203–211. 

Van-Herwerden, L. (1989) Collection of mussel worms Pseudonereis variegata for 

bait — a legislative anachronism. South African Journal of Marine Sciences. 8 

(1), 363–366. 

Vedel, A. and Riisgard, H.U. (1993) Filter feeding in the polychaete Nereis 

diversicolor: growth and bioenergetics. Marine Ecology Progress Series. 100, 

145–152. 

Veron, J.E.N., Devantier, L.M., Turak, E., Green, A.L., Kininmonth, S., Stafford-

Smith, M. and Peterson, N. (2009) Delineating the coral triangle. Galaxea, 

Journal of Coral Reef Studies. 11 (2), 91–100. 



© C
OPYRIG

HT U
PM

 

187 

 

Vogt, G., Huber, M., Thiemann, M., van den Boogaart, G., Schmitz, O.J. and 

Schubart, C.D. (2008) Production of different phenotypes from the same 

genotype in the same environment by developmental variation. The Journal of 

experimental biology. 211 (Pt 4), 510–523.  

Volckaert, F. (1987) Spatial pattern of soft-bottom Polychaeta off Nova Scotia, 

Canada. Marine Biology. 93 (4), 627–639.  

Vortsepneva, E., Tzetlin, A., Purschke, G., Mugue, N., Haß-Cordes, E. and Zhadan, 

A. (2008) The parasitic polychaete known as Asetocalamyzas laonicola 

(Calamyzidae) is in fact the dwarf male of the spionid Scolelepis laonicola 

(comb. nov.). Invertebrate Biology. 127 (4), 403–416.  

Ward, J.E. and Shumway, S.E. (2004) Separating the grain from the chaff: particle 

selection in suspension and deposit feeding bivalves. Journal of Experimental 

Marine Biology and Ecology. 300 (1), 83–130.  

Watson, G.J., Bentley, M., Gaudron, S. and Hardege, J. (2003) The role of chemical 

signals in the spawning induction of polychaete worms and other marine 

invertebrates. Journal of Experimental Marine Biology and Ecology. 294 (2), 

169–187. 

Watson, G.J., Williams, M.E. and Bentley, M.G. (2000) Can synchronous spawning 

be predicted from environmental parameters? A case study of the lugworm 

Arenicola marina. Marine Biology. 136 (6), 1003–1017.  

Watson, G.J.J., Farrell, P., Stanton, S. and Skidmore, L.C.C. (2007) Effects of bait 

collection on Nereis virens populations and macrofaunal communities in the 

Solent, UK. Journal of the Marine Biological Association of the United 

Kingdom. 87 (03), 703–716.  

Watson, J.G. (1928) Mangrove forests of the Malays Peninsula. Malayan Forest 

Records, Singapore, China. 6. 

Whitlatch, R.B. (1989) On some mechanistic approaches to the study of deposit 

feeding in polychaetes. In: Ecology of Marine Deposit Feeders. Lect. Notes 

Coastal Estuarine Stud. Washington, DC, AGU. pp. 291–308.  

Whitlatch, R.B. and Obrebski, S. (1980) Feeding selectivity and coexistence in two 

deposit-feeding gastropods. Marine Biology. 58 (3), 219–225.  

Whitlatch, R.B. and Weinberg, J.R. (1982) Factors influencing particle selection and 

feeding rate in the polychaete Cistenides (Pectinaria) gouldii. Marine Biology.  

71 (1), 33–40.  

Widdicombe, S. (2007) Impact of CO2-induced seawater acidification on the 

burrowing activity of Nereis virens and sediment nutrient flux. Marine Ecology 

Progress Series. 341, 111–122. 



© C
OPYRIG

HT U
PM

 

188 

 

Wiens, J.A. (1976) Population responses to patchy environments. Annual Review of 

Ecology and Systematics. 7 (1), 81–120.  

Wijnhoven, S. and Dekker, A. (2010) Records of a new alien polychaete worm 

species, Marphysa sanguinea (Montagu, 1815) (Eunicidae) in the Eastern 

Scheldt, the Netherlands. Aquatic Invasions. 5 (4), 431–436. 

Wilson Jr, W.H., Ruff, R.E. and Moran, D. (1988) Species profiles: Life histories 

and environmental requirements of coastal fishes and invertebrates (North 

Atlantic): Sandworm and bloodworm. 82 (11) pp.1–23. 

Wilson Jr., W.H. (1984) Non-overlapping distributions of spionid polychaetes: The 

relative importance of habitat and competition. Journal of Environmental 

Marine Biology and Ecology. 75 (2), 119–127.  

Wilson, R.S. (1993) Systematics of the Perinereis nuntia complex (Polychaeta: 

Nereididae) in South-eastern Australia. Records of the Australian Museum. 45 

(3), 241–252.  

Wilson, R.S. and Glasby, C.J. (1993) A revision of the Perinereis nuntia species 

group (Polychaeta: Nereididae). Records of the Australian Museum. 45 (3), 

253–277. 

Wilson, W.H. (1991) Sexual reproductive modes in polychaetes: classification and 

diversity. Bulletin of Marine Science. 48 (2), 500–516. 

Wong, C.L., Venneker, R., Uhlenbrook, S., Jamil, A.B.M. and Zhou, Y. (2009) 

Variability of rainfall in Peninsular Malaysia. Hydrology and Earth System 

Sciences. 65, 471–503. 

Woulds, C., Middelburg, J.J. and Cowie, G.L. (2012) Alteration of organic matter 

during infaunal polychaete gut passage and links to sediment organic 

geochemistry. Part I: Amino acids. Geochimica et Cosmochimica Acta. 77, 

396–414.  

Würzberg, L., Peters, J., Schüller, M. and Brandt, A. (2011) Diet insights of deep-sea 

polychaetes derived from fatty acid analyses. Deep Sea Research Part II: 

Topical Studies in Oceanography. 58 (1), 153–162.  

Yamamoto, N. and Lopez, G. (1985) Bacterial abundance in relation to surface area 

and organic content of marine sediments. Journal of Experimental Marine 

Biology and Ecology. 90 (3), 209–220.  

Yokoyama, H., Higano, J., Adachi, K., Ishihi, Y. and Yamada, Y. (2002) Evaluation 

of shrimp polyculture system in Thailand based on stable carbon and nitrogen 

isotope ratios. Fisheries Science. 68 (4), 745–750.  

Younsi, M., Daas, T., Daas, O. and Scaps, P. (2010) Polychaetes of commercial 

interest from the Mediterranean East Coast of Algeria. Mediterranean Marine 

Science. 11 (1), 185–188. 



© C
OPYRIG

HT U
PM

 

189 

 

Zajac, R.N. (1991) Population ecology of Polydora ligni (Polychaeta: Spionidae). I. 

Seasonal variation in population characteristics and reproductive activity. 

Marine Ecology Progress Series. 77, 197–206. 

Zal, F., Jollivet, D., Chevaldonn, P. and Desbruyres, D. (1995) Reproductive biology 

and population structure of the deep-sea hydrothermal vent worm Paralvinella 

grasslei (Polychaeta: Alvinellidae) at 13
o
N on the East Pacific Rise. Marine 

Biology. 122 (4), 637–648.  

Zaleha, K., Farah, D.M.F., Amira, S.R. and Amirudin, A. (2009) Benthic 

Community of the Sungai Pulai Seagrass Bed, Malaysia. Malaysian Journal of 

Science. 28 (2), 143–159. 

Zanol, J., Halanych, K.M. and Fauchald, K. (2014) Reconciling taxonomy and 

phylogeny in the bristleworm family Eunicidae (polychaete, Annelida). 

Zoologica Scripta. 43 (1), 79–100.  

Zar, J.H. (1999) Biostatistical Analysis. New Jersey, Prentice Hall. 

Zargar, U.R., Yousuf, A.R., Mushtaq, B. and Jan, D. (2012) Length-weight 

relationship of the Crucian carp, Carassius crassius in relation to water quality, 

sex and season in some lentic water bodies of Kahsmir Himalayas. Turkish 

Journal of Fisheries and Aquatic Sciences. 12, 683–689. 

Zhao, Y., Wang, C., Wang, S. and Tibig, L. (2005) Impacts of present and future 

climate variability on agriculture and forestry in the humid and sub-humid 

tropics. In: James Salinger, M V K Sivakumar, & Raymond Motha (eds.). 

Increasing Climate Variability and Change SE - 5. Springer Netherlands. pp. 

73–116.  

Zrzavy, J., Hypsa, V. and Tietz, D.F. (2001) Myzostomida are not annelids: 

Molecular and morphological support for a clade of animals with anterior sperm 

flagella. Cladistics. 17 (2), 170–198.  


	DIVERSITY, BIOLOGICAL AND ECOLOGICAL ASPECTS OF MARINE BAITWORMS, WITH AN EMPHASIS ON A POLYCHAETE Marphysa moribidii (IDRIS, HUTCHINGS, ARSHAD 2014) FROM MORIB MANGROVE AREA
	Abstract
	TABLE OF CONTENTS
	CHAPTER 1
	REFERENCES



