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Abstract: The present study provides a checklist of freeliving marine nematode species from nine intertidal sites
located along the central west coast of India covering an
area between latitudes 16°33′08.47″ N and 16°38′50.75″ N
and longitudes 073°19′30.13″ E and 073°23′34.97″ E. The
list includes 33 species of marine nematodes belonging
to 20 genera and 13 families. The occurrence of nematode species identified appears to be correlated to character of the sediments across sampled intertidal sites.
Ten families were encountered in sandy sites while in
muddy sites the number was ten. Three families, namely
Camacolaimidae, Ironidae, and Microlaimidae, were
exclusive to the sandy sites, while Anoplostomatidae,
Comesomatidae, and Linhomoeidae were only found
across muddy sites. Some of the dominant free-living
marine nematode groups encountered across all sites
was represented by the genera Ptycholaimellus, Viscosia,
Oncholaimus, Halalaimus, and species such as Sphaerolaimus balticus and Metachromadora suecica.

decomposition of organic matter, recycling of nutrients
as well as serving as a food source for higher trophic
groups (Austen 2004; Nascimento et al. 2012). Additionally, marine nematodes can be effectively used as
bioindicators for environmental stress and pollution
across the marine realms (Boyd et al. 2000; Moreno
et al. 2011). Despite their ecological importance, studies of marine nematodes are largely neglected because
their identification, which is predominantly based on
morphological characters, requires taxonomic expertise
(e.g., Platt and Warwick 1988; Bhadury et al. 2008).
The understanding of an ecosystem depends not only
on holistic synthesis of all components, but also on
how the individual components work. Therefore, the
accuracy of the identification is fundamental to our
understanding of ecological attributes of any organism
in its environment.
Moreover, most of the studies that have focused on
free-living marine nematodes systematic and biogeography are focused on European coastal ecosystems and
our understanding of tropical and subtropical coastal
environments is very poor (Semprucci and Balsamo
2012). One of the poorly studied tropical coastal settings
is the central west coast of India. The central west coast
of India represents the continental shelf region and
the region facing the Arabian Sea is highly productive
(Rajendran and Biddandra 1994) and known to harbour
a rich marine biodiversity, including benthic macrofauna (e.g., Ramaiah et al. 1996; Joydas and Damodaran
2009). Several river mouths, creeks, small bays, cliffs
and beaches make up the physical attributes of this
coastal zone. The region also harbour eco-sensitive habitats, including mangroves and coral reefs (e.g., Ndaro
and Ólafsson 1999; Raes et al. 2007; Ansari et al. 2012;
Semprucci et al. 2013).
Ratnagiri and Vijaydurga, located along the central
west coast of India, represent ecologically sensitive
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INTRODUCTION
In estuarine and coastal sediments, free-living marine
nematodes are usually dominant for abundance and
diversity (e.g., Lambshead 2004). Recent estimates have
shown that marine nematode species number could be
as high as 50,000 with 86% of the existing species waiting to be discovered (e.g., Appletans et al. 2012). They are
abundant in particulate shores, reaching their highest
number in muddy estuaries and salt-marshes (around
20 million per m²) and lowest in very exposed sandy
shores as well as in deep sea sediments (0.1 million per
m²) (Balsamo et al. 2010).
Free-living marine nematodes play key roles in
Check List | www.biotaxa.org/cl
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coastal areas based on their rich marine biodiversity
(Apte et al. 2012). To date, the benthic community and
diversity, including especially the free-living marine
nematodes, from these two areas have been poorly
studied. A single study although from subtidal environments, reported presence of several nematode species
along the central west coast of India (Nanajkar and
Ingole 2010). It is important to know the structure of
the free-living marine nematode community from these
two regions, since these organisms can be used in the
future as an “environment proxy” to monitor ecologically sensitive coastal zones located along the central
west coast of India.
This work aims to provide a list of free-living marine
nematode species found in the Ratnagiri and Vijaydurga
coastal stretches along the central west coast of India,
which will help in expanding our knowledge on marine
benthic faunal biodiversity of Indian coastlines.

Figure 1. Map showing sampling locations along the Central West Coast
of India. Source: Google Maps.

stations during beginning and end of summer 2012 at
low tide. In situ environmental parameters such as surface water temperature, salinity, and pH were measured
using hand-held instruments at the time of sampling.
Immediately after collection, Rose Bengal stain (1g/L)
was added to sediment samples, which were subsequently preserved based on established protocol (e.g.,
Somerfield and Warwick 1996). As part of this study,
sediment sub-sample from core weighing 5 g representing top 3 cm were sieved from each station in 63 µm sieve
and the meiofauna extraction was undertaken following the method of Somerfield and Warwick (1996). The
extracted meiofauna was transferred to a petridish and
nematodes were handpicked using a fine needle under a
stereomicroscope (Zeiss Stemi DV4). Handpicked meiofauna were transferred to pure glycerin (Seinhorst 1959)
and mounted on microscopic glass slides for taxonomic
identification. Taxonomic identification of free-living
marine nematodes was undertaken based on available
pictorial keys (Platt and Warwick 1983, 1988; Warwick
et al. 1998) and the NeMys online identification key
(Steyaert et al. 2005). Identified marine nematodes
were subsequently photographed using an Olympus
BX53 microscope equipped with XC50 CCD camera and
CellSens Standard software. The voucher nematodes in
the form of slides have been submitted to Zoological
Survey of India and additionally slide of same specimens
have been submitted to Marine Meiofauna Laboratory
of Indian Institute of Science Education and Research
Kolkata.

MATERIALS AND METHODS
Study sites
Nine coastal stretches of Ratnagiri and Vijaydurg
along the central west coast of India were selected for
analysis of the free-living marine nematode community structure: Ansure, Vijaydurg, Madban, Shindewadi,
Waghran, Jaitapur, Ghodepol, Aagarwadi, and Ambolgad. All these sites were intertidal habitats. The sites
Ambolgad, Jaitapur, Madban, and Vijayadurg were characterized by sandy beach sediments while the remaining
sites are characterized by muddy estuarine sediments
and contain mangrove patches. All these coastal stations were highly uneven in nature, usually narrow
riverine plains that fringe along the coastline and with
extensive lateritic cover. GPS points of the studied sites
are detailed in Table 1 and depicted in Figure 1.
Sediment sample collection
Sediment samples were collected by hand held corer
(5 cm length and 5.5 cm diameter) from these nine
Table 1. Geographical coordinates and habitat characteristics of nine
sites sampled along the central west coast of India for studying marine
nematodes.
No.

Site name

Latitude

Longitude

Habitat

1

Ansure

16°33’08.47” N

073°21’22.67” E

Muddy with
Mangrove

2

Vijaydurga

16°33’29.72” N

073°19’58.34” E

Sandy

3

Madban

16°34’43.94” N

073°20’28.31” E

Sandy

4

Shindewadi

16°35’50.54” N

073°23’34.97” E

Muddy with
Mangrove

5

Waghran

16°36’08.31” N

073°22’51.45” E

Muddy with
Mangrove

6

Jaitapur

16°36’19.47” N

073°19’30.13” E

Sandy

7

Ghodepol

16°36’27.13” N

073°22’55.65” E

Muddy with
Mangrove

8

Agarwadi

16°36’55.23” N

073°22’53.25” E

Muddy with
Mangrove

9

Ambolgad

16°38’50.75” N

073°19’46.80” E

Sandy

Check List | www.biotaxa.org/cl

RESULTS
At the time of sediment sampling, average values for
surface water temperature, salinity and pH for the sites
sampled were 30°C, 35 ppt and 8.4 respectively.
A total of 160 free-living marine nematode specimens
were collected in the study area and the specimens
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belong to 13 families, 20 genera, and 33 species. The list of
recorded taxa and their respective sedimentary habitats
is given in Table 2. The 13 families based on the number
of species encountered during the present study were:
Oncholaimidae, Xyalidae, Desmodoridae, Oxystominidae, Sphaerolaimidae, Chromadoridae, Microlaimidae,
Linhomoeidae, Comesomatidae, Anoplostomatidae,
Ironidae, Camacolaimidae and Neotonchidae. Ten families were encountered in the sandy sedimentary sites,

and three of them, Camacolaimidae, Ironidae and
Microlaimidae, were exclusive to sandy sediments
(Table 2). For muddy sedimentary sites, ten families
were encountered, and three of them, Anoplostomatidae, Comesomatidae, and Linhomoeidae, were exclusive
of this habitat (Table 2). Many of the nematode families
were found in both sandy and muddy sites which is also
evident in Table 2. Fourteen genera were identified from
sites represented by sandy sediments, while 16 genera
were encountered in the muddy sites. Twenty-one species were encountered in the sandy sediments, while for
muddy sediments, the number of species were 24 (Table
2). Some species such as Ptycholaimellus sp. 1, Catanema
sp. 1, Metachromadora suecica (Allgén 1929), Spilophorella
candida Gerlach, 1951, Neotonchus sp., Oncholaimus sp.
1, Viscosia sp. 1, Sphaerolaimus balticus Schneider, 1906,
Sphaerolaimus islandicus Ditlevsen, 1926, Halalaimus sp.,
Daptonema normandicum (de Man, 1890), and Daptonema sp. were found in both sandy and muddy sediments.
Some of the species such as Camacolaimus barbatus
Warwick, 1970, Syringolaimus sp. 1, Microlaimus conothelis (Lorenzen, 1973), Microlaimus sp. 1, Oncholaimus
skawensis Ditlevsen, 1921, Viscosia abyssorum (Allgén,
1933), Halalaimus gracilis de Mann, 1888, and Daptonema
procerum (Gerlach, 1951) were found exclusively in the
sandy sediments. On the other hand, species such as
Anoplostoma sp. 1, Sabatieria sp. 1, Desmodora sp. 1,
Pseudonchus sp. 1, Terschellingia longicaudata de Man,
1907, Terschellingia sp. 1, Viscosia elegans Filipjev, 1922,
Viscosia viscosa (Bastian, 1865), Halalaimus longicaudatus
(Filipjev, 1927), Sphaerolaimus sp. 1, Daptonema hirsutum
(Vitiello, 1967), and Rhynchonema sp. 1 were found only
in the muddy sites. Morphometric details of six nematode species encountered frequently from study area
and accurately identifiable based on available taxonomic
keys have been detailed in Table 3. Some of the observable morphological characters for these six species have
been shown in Figure 2.

Table 2. List of free-living marine nematode species recorded from the
central west coast of India and their habitat (x denotes present; – denotes
absent).

Nematodes

Sandy
beach
sediment

Muddy
mangrove
sediment

x

–

x

–

–

x

Camacolaimidae
Camacolaimus barbatus Warwick, 1970
Ironidae
Syringolaimus sp.1
Anoplostomatidae Gerlach & Riemann, 1974
Anoplostoma sp. 1
Chromadoridae Filipjev, 1917
Ptycholaimellus sp. 1

x

x

Neochromadora poecilosomoides Filipjev, 1918

x

–

Spilophorella candida Gerlach, 1951

x

x

Microlaimidae
Microlaimus conothelis (Lorenzen, 1973)

x

–

Microlaimus sp. 1

x

–

–

x

Comesomatidae Filipjev, 1918
Sabatieria sp. 1
Desmodoridae Filipjev, 1922
Catanema sp. 1

x

x

Desmodora sp. 1

–

x

Metachromadora suecica (Allgén, 1929)

x

x

Pseudonchus sp. 1

–

x

Linhomoeidae Filipjev, 1922
Terschellingia longicaudata de Man, 1907

–

x

Terschellingia sp. 1

–

x

x

x

Neotonchidae Wieser & Hopper, 1966
Neotonchus sp1
Oncholaimidae Filipjev, 1916
Oncholaimus sp1

x

x

Oncholaimus skawensis Ditlevsen, 1921

x

–

Viscosia sp. 1

x

x
–

Viscosia abyssorum (Allgén, 1933)

x

Viscosia elegans (Kreis, 1924)

–

x

Viscosia viscosa (Bastian, 1865)

–

x

DISCUSSION
During the present study, 33 species were recorded
from sampled sites and the dominant genera were
Ptycholaimellus Cobb, 1920, Viscosia de Man, 1890,
Oncholaimus Dujardin, 1845, Sphaerolaimus Bastian
1865, Halalaimus de Man, 1888, and Metachromadora
Filipjev, 1918. In the sandy beach sediment samples as
part of this study, Oncholaimus and Viscosia were found
to be dominant genera and the reason for their dominance could be attributed to their large size (Fleeger
et al. 2011) and feeding habit (omnivores/predators)
(Wieser 1953). It has been shown in various studies that
the family Oncholaimidae which includes genera such
as Oncholaimus and Viscosia are usually dominant in
sandy environments (e.g., Maria et al. 2013; Steif et al.
2013). Additionally, we found the family Oncholaimidae

Oxystominidae Chitwood, 1935
Halalaimus sp. 1

x

x

Halalaimus gracilis de Man, 1888

x

–

Halalaimus longicaudatus (Filipjev, 1927)

–

x

Sphaerolaimidae Filipjev, 1918
Sphaerolaimus sp. 1

–

x

Sphaerolaimus balticus Schneider, 1906

x

x

Sphaerolaimus islandicus Ditlevsen, 1926

x

x
x

Xyalidae Chitwood, 1951
Daptonema hirsutum Vitiello, 1967

–

Daptonema normandicum de Man, 1890

x

x

Daptonema procerum Gerlach, 1951

x

–

Daptonema sp. 1

x

x

Rhynchonema sp. 1

–

x
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Figure 2. Distinguishing morphological features of nematode species from the central west coast of India. A: Viscosia abyssorum. B: Rhynchonema sp. 1.
C: Microlaimus conothelis. D: Neochromadora poecilosomoides. E: Spilophorella candida. F: Sphaerolaimus islandicus. Scale bars: A, B, C, E and F = 20 µm;
D = 10 µm.

the sediment. Recently, the presence of genus Ptycholaimellus in high abundance has been also confirmed
in intertidal regions of central west coast of India based
on 18S rRNA clone library and sequencing approach
(Kumar et al. 2014). It is already well established in
published literature that the genus Ptycholaimellus
which is an epigrowth feeder, is present in surface layers
of the sediment (e.g., Commito and Tita 2002) and its
abundance has been correlated strongly with the depth
of anoxic sediment layer (e.g., Eskin and Hopper 1985).
According to previous observations (e.g., Platt and Warwick 1983, 1988), many of the species encountered in
this study are typically found in intertidal sedimentary
habitats.
Nanajkar and Ingole (2010) reported 94 species of
free-living marine nematodes in subtidal environments
located along the central west coast of India. Some of the
species reported by them, e.g., Anoplostoma sp., Daptonema sp., Sabatieria sp., Terschellingia longicaudata, Viscosia
abyssorum, Sphaerolaimus sp., and Microlaimus sp., were
also encountered in this study across intertidal study

to be most species rich as part of this study. Although
some free-living marine nematode species are common
to muddy and sandy habitats, many of them are usually mud- or sand-preferring, and occur with different
dominance in either sediment type (Heip et al. 1985;
Semprucci et al. 2010). Some of the families (Comesomatidae, Linhomoeidae, and Sphaerolaimidae) and genera
such as Sabatieria Rouville, 1903, Sphaerolaimus Bastian 1865, Terschellingia de Man, 1888, and Daptonema
Cobb, 1920 are typically dominant in muddy sediments
(Boucher 1972; Vitiello 1974; Travizi 2010), and confirmed in this study. Some of them, such as Sabatieria
sp. and Sphaerolaimus sp., are known to inhabit stressed
and anoxic sediments (Vincx et al. 1990; Vanreusel 1990;
Gyedu-Ababio et al. 1999; Boyd et al. 2000; Mirto et al.
2002). The genus Ptycholaimellus was also encountered
frequently in sandy and muddy sediments as part of
this study with high abundance in particular in muddy
sedimentary sites, indicating that food resources might
be plentiful in the study area or that there is an anoxic
sediment layer relatively close to the surface layers of
Check List | www.biotaxa.org/cl
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N.V.

Circular

Large with one larger
subventral tooth and two
smaller dorsal teeth

Buccal cavity

4–6

45–59
18–23
N.A.
N.A.

8–9

386–412

35–42

1059–1078

Amphid diameter

Pharynx length

m.b.d.

Vulva from anterior end

5
90–114
28–40
11–15
6–8

31–39

31–34

Absent

57 – 64

42–57

5–6

30–34

10–12

a.b.d.

Spicule length

Gubernaculum

Tail length

a

b

c

c’

8–12

Complex ornamentation with
rows and dots

565–956

Neochromadora
poecilosomoides

9–12

Complex cuticle with lateral
differentiation and large dots

918–1132

Spilophorella
candida

4.5–5

9–10

7.95–8

41–44

104–123

23–27

32–39

20–27

858–1110

47–52

452–641

22–30

121–154

5–8

9–14

Circular

Large with one larger dorsal
and two smaller subventral
teeth

5–8

3–5

5–7

28–35

91–182

20–23

24–29

19–23

475–774

N.A.

N.A.

20–27

111–134

5–9

5–8

Transverse slit

Small and narrow with one
pointed dorsal tooth and two
smaller subventral teeth

2.68–2.95

14.51–14.8

5.33–5.97

24–26

62–78

16–20

37–44

21–29

856–1054

N.A.

N.A.

38–44

186–212

6–10

5–9

Transverse slit

Small with hollow dorsal tooth

6 short (5.2–5.5) + 4 long (7–7.2) 6 short (6–6.5) + 4 long (9.2–9.9) 4 (7–8)

11–15

Transverse striations without
lateral differentiation

962–1233

Microlaimus
conothelis

4.13–4.47

7–9

4–6

16–19

157–219

6–14

42–51

38–49

1028–1675

52–55

616–1042

73–119

287–313

5–7

10–13

Circular

Large and covered by
sclerotised buccal capsule

4 longer (8–10)+ 6 shorter (4–6)

12–16

Transversely striated

1185–1894

Sphaerolaimus
islandicus

Notes
Morphologically nematode specimens are coming under three important ratios. These ratios are collectively called as De Man ratio. Those are a, b and c, while recently nematologist suggest that ratio of c’ also consider for the
importance of nematode morphology measurement. The detail of De Man ratios and c’ are given below (see the footnote of table).
Abbreviation of a.b.d. is anal body diameter and we modified spicules to specule length.

(m.b.d. = maximum body diameter; a.b.d.=anal body diameter; a = total body length divided by maximum body diameter; b = total body length divided by pharyngeal length; c = total body length divided by tail length; c’ = tail
length divided by anal body diameter; N.A. = not applicable; N.V. = not visible)

5–6

12–14

24–29

16–21

417–799

51–54

1929–2050

Vulva %

Anus from anterior end

0.4–0.9

1.81–2.1

Pocket–like

9–11

Amphids

Amphid from anterior end

N.V.

28–32

6 long (4.1–4.7) and 4 short
(2.7–3.2)

Head diameter

Distinctly annulated

507–913

Rhynchonema sp.

Cephalic setae

1986–2114

Smooth

Total length

Cuticle

Viscosia
abyssorum

Characteristics

Table 3. Morphometric details of selected nematode species from central west coast of India (all measurements in µm; except ratios)

Bhadury et al. | Nematodes from the central west coast of India

Volume 11 | Number 2 | Article 1605

Bhadury et al. | Nematodes from the central west coast of India

ACKNOWLEDGEMENTS
This work is supported by grants awarded to Punyasloke Bhadury from Bombay Natural History Society
and Ministry of Earth Sciences, Government of India
(Marine Living Resources Program).

sites. Some of the encountered genera from this study
have been also reported in other geographical areas of
the Indian Ocean region. For example, Semprucci et al.
(2013) while studying meiofauna associated with coral
sediments in the Maldivian subtidal habitats reported
the presence of sediment dwelling nematode taxa such
as Richtersia, Ptycholaimellus and Molgolaimus from the
study sites. The authors also reported the presence of
epifaunal nematode taxa belonging to Epsilonematidae
and Draconematidae (Semprucci et al. 2013).
In a very recent paper, Semprucci et al. (2014) studied
the nematode assemblages from a lagoon in Maldives of
Indian Ocean region and found that the most abundant
and richest families were represented by Desmodoridae, Chromadoridae and Xyalidae. In our study we also
report the presence of several nematode genera belonging to these families. In a different study, Ansari et al.
(2012) reported the presence of 192 species of marine
nematodes represented by members belonging to
families Xyalidae, Desmodoridae, Comesomatidae and
Linhomoeidae from southeast continental shelf region
of India (Bay of Bengal sector) in the Indian Ocean. Most
common species encountered by them included Viscosia
spp., Halalaimus spp. and Sabatieria spp. As part of the
present study, many of these genera were encountered
by us from sampled sites. Therefore, the similarities in
nematode assemblages, in terms of dominant families
and genera between geographically distant areas of
Indian Ocean region indicate the existence of iso-communities as observed in other studies (Ansari et al. 2012;
Semprucci et al. 2014). For example, Semprucci et al.
(2013) have reported the presence of sediment dwelling
taxa (e.g., Richtersia, Ptycholaimellus and Molgolaimus) in
Maldivian subtidal habitats and in our study area (central west coast of India), we encountered some of these
sediment dwelling taxa across several sites, although
both the areas are geographically separated from each
other within the Indian Ocean region.
Some of the sites selected as part of this study are
known to harbor mangrove patches and many of the
encountered nematode genera such as Metachromadora, Viscosia and Sphaerolaimus have been also reported
extensively from other mangrove sedimentary environments in the Indian subcontinent (e.g., Ansari et
al. 2014).
The results of this checklist of marine nematodes from
intertidal regions of central west coast of India provide
a framework for undertaking future studies on biogeography of free-living marine nematodes and comparative
studies of their distribution trends with respect to temperate intertidal ecosystems. In addition, data provided
in this checklist will can serve as a baseline which can
be used in future to monitor natural and anthropogenic
changes along the central west coast of India.
Check List | www.biotaxa.org/cl

LITERATURE CITED

Alves, A.S., H. Adão, T.J. Ferrero, J.C. Marques, M.J. Costa and J.
Patricio. 2013. Benthic meiofauna as indicator of ecological
changes in estuarine ecosystems: the use of nematodes in
ecological quality assessment. Ecological Indicators 24: 462–475.
doi: 10.1016/j.ecolind.2012.07.013
Ansari, K.G.M.T., P.S. Lyla, and S. Ajmal Khan. 2012. Faunal
composition of metazoan meiofauna from the southeast
continental shelf of India. Indian Journal of Geo-Marine
Sciences 41: 457–467.
Ansari, K.G.M.T., S. Manokaran, , S. Raja, , P.S. Lyla, and S. Ajmal
Khan. 2014. Interaction of free-living marine nematodes in the
artificial mangrove environment (southeast coast of India).
Environmental Monitoring and Assessment 186: 293–305. doi:
10.1007/s10661-013-3374-1
Appletans. W. and 119 others 2012. The magnitude of global marine
species diversity. Current Biology 22: 1–14. doi: 10.1016/j.
cub.2012.09.036
Apte, D., V. Bhave, R. Pitale, P. Nagle and A. Prasade. 2012. A
preliminary report on diversity of coastal ecosystems of
Maharashtra Part 3: Ecologically sensitive coastal areas of
Ratnagiri, Rajapur and Vijaydurga. Mumbai: Bombay Natural
History Society. 173 pp.
Austen, M. C. 2004. Natural nematode communities are useful
tools to address ecological and applied questions. Nematology
Monographs and Perspectives 2: 1–17.
Balsamo M., G. Albertelli , V.U. Ceccherelli , R. Coccioni , M.A.
Colangelo, M. Curini-Galletti , R. Danovaro , R. D’Addabbo,
C. Leonardis, M. Fabiano, F. Frontalini, M. Gallo, C. Gambi, L.
Guidi, M. Moreno, A. Pusceddu, R. Sandulli, F. Semprucci, M.A.
Todaro and P. Tongiorgi 2010. Meiofauna of the Adriatic Sea:
current state of knowledge and future perspective. Chemistry &
Ecology 26: 45–63. doi: 10.1080/02757541003705492
Bhadury, P., M. C. Austen, D. T. Bilton, P. J. D. Lambshead, A. D.
Rogers and G. R. Smerdon. 2008. Evaluation of combined
morphological and molecular techniques for marine nematode
(Terschellingia spp.) identification. Marine Biology 154: 509–518.
doi: 10.1007/s00227-008-0945-8
Boucher, G. 1972. Distribution quantitative et qualitative des
nématodes d’ une station de vase terrigène côtière de Banyulssur-Mer (Quantitative and qualitative distribution of nematodes
in a coastal terrigenous mud station of Banyuls-sur-Mer).
Cahiers de Biologie Marine 13: 457–474.
Boyd, S.E., H.L. Rees and C.A. Richardson. 2000. Nematodes as
sensitive indicators of changes at dredged material disposal
sites. Estuarine, Coastal and Shelf Sciences 51: 805–819. doi:
10.1006/ecss.2000.0722
Commito, J. A. and G. Tita. 2002. Differential dispersal rates in
an intertidal meiofauna assemblage. Journal of Experimental
Marine Biology and Ecology 268: 237–256. doi: 10.1016/S00220981(01)00386-0
Eskin, R.A. and B.E. Hopper. 1985. Population dynamics and
description of Ptycholaimellus hibernus n. sp (Nematoda:
Chromadoridae). Journal of Nematology 17: 38–45.
Fleeger, J.W., A.M. Grippo and S.T. Pastorick. 2011. What is the
relative importance of sediment granulometry and vertical
gradients to nematode morphometrics? Marine Biology
Research 7: 122–134. doi: 10.1080/17451000.2010.492221

6

Volume 11 | Number 2 | Article 1605

Bhadury et al. | Nematodes from the central west coast of India

Seinhorst, J. W. 1959. A rapid method for the transfer of nematodes
from fixative to anhydrous glycerin. Nematologica 4: 67–69.
Semprucci F., P. Colantoni, G. Baldelli, M. Rocchi, and M. Balsamo.
2010. The distribution of meiofauna on back-reef sandy platforms
in the Maldives (Indian Ocean). Marine Ecology 31: 592–607. doi:
0.1111/j.1439-0485.2010.00383.x
Semprucci, F. and M. Balsamo. 2012. Key role of free-living
nematodes in the marine ecosystem; pp. 109–134, in:: F. Boeri
and A.C. Jordan (eds). Nematodes: morphology, functions
and management strategies. Hauppauge, NY: NOVA Science
Publishers
Semprucci F., P. Colantoni, G. Baldelli, C. Sbrocca, M. Rocchi. and M.
Balsamo. 2013. Meiofauna associated with coral sediments in the
Maldivian subtidal habitats (Indian Ocean). Marine Biodiversity
43: 189–198.doi: 10.1007/s12526-013-0146-7
Semprucci, F., P. Colantoni, C. Sbrocca, G. Baldelli and M. Balsamo.
2014. Spatial patterns of distribution of meiofaunal and nematode
assemblages in the Huvadhoo lagoon (Maldives, Indian Ocean).
Journal of the Marine Biological Association of the United
Kingdom 94: 1377–1385. doi:10.1017/S002531541400068X
Somerfield, P.J. and R.M. Warwick. 1996. Meiofauna in marine pollution monitoring programmes. A laboratory manual. Lowestoft:
Directorate of Fisheries Research (MAFF). 71 pp.
Steif, P., A. Kamp and D. de Beer. 2013. Role of diatoms in the
spatial-temporal distribution of intracellular nitrate in intertidal
sediment. PLoS One 8: e73257. doi: 10.1371/journal.pone.0073257
Steyaert, M., T. Deprez, M. Raes, T. Bezerra, I. Demesel, S. Derycke,
G. Desmet, G. Fonceca, M. De Assuncão Franco, T. Gheskiere,
E. Hoste, J. Ingels, T. Moens, J. Vanaverbeke, S. A. Van Gaever,
S. Vanhove, A. Vanreusel, D. Verschelde and M. Vincx. 2005.
Electronic key to the free-living marine nematodes. Accessed at
http://www.nemys.ugent.be, 10 September 2014.
Travizi, A. 2010. The nematode fauna of the northern Adriatic
offshore sediments: community structure and biodiversity. Acta
Adriatica 51(2): 169–180.
Vanreusel, A. 1990. Ecology of the free-living marine nematodes
from the Voordelta (Southern Bight of the North Sea). I. Species
composition and structure of the nematode communities. Cahiers
de Biologie Marine 31(4): 439–462.
Vincx, M., P. Meire and C. Heip. 1990. The distribution of nematodes
communities in the Southern Bight of the North Sea. Cahiers de
Biologie Marine 31(1): 107–129.
Vitiello, P. 1974. Marine nematodes associations in muddy bottoms of
Provence. 1. Muddy sediments in sheltered areas and terrigenous
coastal muds. Annales de l’Institut Océanographique, Paris
(Nouvelle Série) 50: 145–172.
Warwick, R. M., H. M. Platt and P. J. Somerfield. 1998. Free-living
marine nematodes. Part III: British monhysterids. Synopses of
the British fauna (new series), 53. Shrewsbury: Field Studies
Council. 296 pp.
Wieser, W. 1953. Die Beziehung zwischen Mudhöhlengestalt,
Emahrungsweise und Vorkomen bei freilebenden marinen
Nematode. Arkiv für Zoologi 4(2): 439–484.
Wieser, W. 1960. Benthic studies in Buzzards Bay. The meiofauna.
Limnology and Oceanography 5: 121–137.

Gray, J. S. 1974. Animal-sediment relationships. Oceanography and
Marine Biology: an Annual Review 12: 223–262.
Gyedu-Ababio, T. K., J. P. Furstenberg, D. Baird and A. Vanreusel.
1999. Nematodes as indicators of pollution: a case study from
the Swartkops River system, South Africa. Hydrobiologia 397:
155–169. doi: 10.1023/A:1003617825985
Heip, C., M. Vincx and G. Vranken. 1985. The ecology of marine
nematodes. Oceanography and Marine Biology: an Annual
Review 23: 399–489.
Hopper, B. E. and S. P. Meyer. 1967. Population studies on benthic
nematodes within a subtropical sea-grass community. Marine
Biology 1: 85–96. doi: 10.1007/BF00386510
Joydas, T.V. and R. Damodaran. 2009. Infaunal macrobenthos along
the shelf waters of the west coast of India, Arabian Sea. Indian
Journal of Marine Sciences 38: 191–204.
Kumar, A., D. Sen and P. Bhadury. 2014. Unravelling free-living
marine nematode community structure from a biodiversity rich
tropical coastal setting based on molecular approaches. Marine
Biodiversity: doi: 10.1007/s12526-014-0234-3
Lambshead, P.J.D. 2004. Marine nematode biodiversity; pp. 436–467,
in: Z.X. Chen, Y. Chen, S.Y. Chen and D. W. Dickson (eds.) Nematology: advances and perspectives. Volume 1: Nematode morphology,
physiology and ecology. Wallingford: CABI Publishing.
Maria, T.F., P. Paiva, A. Vanreusel and A.M. Esteves. 2013. The
relationship between sandy beach nematodes and environmental
characteristics in two Brazilian sandy beaches (Guanabara Bay,
Rio de Janeiro). Anais da Academia Brasileira de Ciências 85:
257–270. doi: 10.1590/S0001-37652013005000019
Mirto, S., T. La Rosa, C. Gambi,, R. Danovaro and A. Mazzola. 2002.
Nematode community response to fish-farm impact in the
western Mediterranean. Environmental Pollution 116: 203–214.
doi: 10.1016/S0269-7491(01)00140-3
Moreno, M., F. Semprucci,, L. Vezzulli,, M. Balsamo,, M. Fabiano. and
G. Albertelli 2011. The use of nematodes in assessing ecological
quality status in the Mediterranean coastal ecosystems. Ecological
Indicators 11: 328–336. doi: 10.1016/j.ecolind.2010.05.011
Nanajkar, M. and B. Ingole. 2010. Comparison of tropical nematode
communities from the three harbours, west coast of India.
Cahiers de Biologie Marine 51(1): 9–18.
Nascimento, F. J. A., J. Näslund and R. Elmgren. 2012. Meiofauna
enhances organic matter mineralization in soft sediment
ecosystems. Limnology and Oceanography 57: 338–346. doi:
10.4319/lo.2012.57.1.0338
Ndaro, S.G.M. and E. Ólafsson. 1999. Soft-bottom fauna with
emphasis on nematode assemblage structure in a tropical
intertidal lagoon in Zanzibar, eastern Africa I: Spatial variability.
Hydrobiologia 405: 133–148. doi: 10.1023/A:1003874122971
Platt, H.M. and R.M. Warwick. 1983. Free-living marine nematodes.
Part I: British enoplids. Synopses of the British fauna (new
series), 28. Cambridge: Cambridge University Press 307 pp.
Platt, H.M. and R.M. Warwick. 1988. Free-living marine nematodes.
Part II. British chromadorids. Leiden: Brill/Backhuys. 502 pp.
Raes, M., M. De Troch,, S.G.M. Ndaro, A. Muthumbi, K. Guilini. and
A. Vanreusel. 2007. The structuring role of microhabitat type in
coral degradation zones: a case study with marine nematodes
from Kenya and Zanzibar. Coral Reefs 26: 113–126. doi: 10.1007/
s00338-006-0184-8
Rajendran, A. and B. Biddanda. 1994. Regionally variable chemistry,
auto-heterotrophic coupling and vertical carbon flux in the
northwestern Indian Ocean: a case study for ‘Biochemical
Pump’. Indian Journal of Marine Science 23: 129–136.
Ramaiah N., S. Raghukumar and M. Gauns. 1996. Bacterial abundance and production in the central and eastern Arabian Sea.
Current Science 71: 878–882

Check List | www.biotaxa.org/cl

Authors’ contribution statement: PB and DA designed field
sampling plans; RP, AP, PN and DA undertook field sampling; PB,
NM, KGTA and PP analyzed the samples; PB, NM, KGTA and DA
wrote the paper.
Received: September 2014
Accepted: March 2015
Editorial responsibility: Simone Chinicz Cohen

7

Volume 11 | Number 2 | Article 1605

