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Abstract

The central west coast of India supports a rich diversity of meiofaunal 
communities. The present study focuses on documenting the most 
abundant meiofaunal taxa, the free-living nematodes, along the Malvan, 
Ratnagiri, and Goa coast. Sediment samples were collected from 22 
intertidal sites using a hand corer. Post preservation and decantation, 
240 free-living meiofaunal nematodes were sorted, and a total of 98 
nematode species were identified, representing 6 orders, 20 families, 
and 53 genera. The survey yielded 1 new record for the Indian 
subcontinent and 5 new distributional records for the west coast of 
India. The family Xyalidae, with 26 species, was dominant, followed by 
the family Chromadoridae with 11 species. These findings contribute 
valuable baseline data for future meiofaunal studies along the Indian 
coastline.

Keywords: Central west coast, meiofauna, nematode assemblages, new 
distributional records

Introduction

Meiofauna are microscopic, sediment-dwelling organisms. In 
estuarine, coastal, and deep-sea habitats, nematodes are the 
most dominant meiofaunal group, often comprising 60–90% 
of individuals (Sautya et al., 2021; Cavalcanti et al., 2023; 
Chertoprud and Novichkova, 2023). These free-living nematodes 
play a vital role in maintaining marine sediment ecosystem 
health through microbioturbation, which enhances oxygen 
penetration and nutrient redistribution. Their feeding activity 
breaks down organic matter, and moderate grazing on bacteria 
prevents microbial overgrowth, sustaining a dynamic microbial 
community. Nematodes also excrete nitrogen-rich compounds 
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that stimulate microbial growth (Hubas et al., 2010). As trophic 
intermediaries, they connect microbial assemblages to higher 
trophic levels, facilitating energy transfer within benthic food 
webs (Schratzberger and Ingels, 2018). These functions highlight 
their crucial ecological role in benthic environments.

In addition to their ecological roles, free-living marine nematodes 
are effective bioindicators of environmental change due to their 
sensitivity, abundance, and habitat specificity. Nematode 
communities show rapid shifts in response to pollution, 
oxygen depletion, eutrophication, and habitat disturbance 
(Ridall and Ingels, 2021). Their localized responses, short life 
cycles, and functional diversity make them ideal for assessing 
ecosystem health. However, despite their significance, free-
living nematodes remain understudied due to their microscopic 
size and preservation challenges.

The west-central coast of India, including Maharashtra, Goa, 
and Karnataka, is a biodiverse region with critical ecosystems 
such as estuaries, mangroves, and sandy beaches that sustain 
fisheries and local livelihoods (Prasanna Kumar et al., 2015). 
Ansari et al. (1980) reported that nematodes and foraminiferans 
made up 60–80% of sub-littoral meiobenthos off Goa. Bhadury 
et al. (2015) identified 33 species of free-living nematodes 
from 20 genera and 13 families along the central west coast 
of India, noting habitat-specific distributions of key families. 
Despite these contributions, a comprehensive checklist of free-
living nematodes for the region has yet to be compiled. This 
study aims to fill this gap by producing a detailed checklist of 
nematodes from 22 ecologically diverse sites along the central 
west coast of India, contributing to a better understanding of 
regional nematode biodiversity and providing a foundation 
for future ecological and conservation research.
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Material and methods

Sediment samples were collected using a hand corer of 5cm 
length and 3 cm diameter from 22 intertidal sites (Table 1) 
along the central west coast of India. From each site, 3 to 5 
sediment samples at a distance of 100 meters were taken. 
The sampling was carried out during the monsoon and 
post-monsoon seasons. Mgcl2 was immediately added to 
narcotise the animal, then the samples were preserved in 5% 
formalin. The extraction of meiofauna from preserved samples 
for quantitative analysis can be done by the decantation 
method, in which the sediments are sieved through an outer 
sieve made of stainless steel with a mesh size of 1000 µm 
(1 mm) and an inner sieve made of brass with a mesh size 
of 63 µm, and the residues were examined. The decanted 
sediment sample was then observed under a petri dish, and 
the nematodes were handpicked using a fine needle under a 
stereomicroscope. Handpicked meiofauna were transferred to 
pure glycerin and mounted on a microscopic glass slide for 
taxonomic identification under a high-resolution microscope. 
Identifications were made based on the descriptions and 
pictorial keys of Warwick et al., 1998.

Results

A total of 240 free-living marine nematode specimens were 
collected from the study area, and the specimens belong 
to 6 orders, 20 families, 53 genera, and 98 species. The 
list of recorded species is given in Table 1. The 20 families 
were ranked in decreasing order based on the number of 
species collected, with Xyalidae being the most dominant, 
followed by Chromadoridae, Comesomatidae, Desmodoridae, 
Onchola imidae ,  Micro la imidae ,  Camaco la im idae , 
Leptolaimidae , Selachinematidae ,  Monoposthiidae , 
Axonolaimidae, Ethmolaimidae, Draconematidae, Richtersiidae, 
Thoracostomopsidae , Enchelidi idae , L inhomoeidae , 
Aegialoalaimidae and Ceramonematidae.

Fig. 1. Sampling sites

Table 1. Checklist of free-living meiofaunal nematodes from the Central West Coast of India

No. Order, family and species
Order: Araeolaimida

Family: Axonolaimidae

1 Axonolaimus helgolandicus Lorenzen, 1971

2 Axonolaimus hexapilus Wieser and Hopper, 1967

Family: Comesomatidae
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No. Order, family and species
3 Dorylaimopsis punctata Ditlevsen, 1918

4 Paracomesoma dubium (Filipjev, 1918) Schuurmans Stekhoven, 1950

5 Sabatieria celtica Southern, 1914

6 Sabatieria elongata Jayasree and Warwick, 1977

7 Sabatieria longispinosa Lorenzen, 1971

8 Sabatieria ornata (Ditlevsen, 1918) Filipjev, 1922

9 Sabatieria predatrix de Man, 1907

10 Sabatieria pulchra (Schneider, 1906) Riemann, 1970

11 Sabatieria punctate (kreis, 1924)

Order: Chromadorida

Family: Chromadoridae

12 Acantholaimus polydentatus Gerlach, 1951

13 Actinonema pachydermatum Cobb, 1920

14 Chromadora macrolaima de Man, 1889

15 Chromadora nudicapitata Bastian, 1865

16 Chromadorella duopapillata Platt 1973

17 Chromadorina granulopigmentata (Wieser, 1951) Wieser, 1954

18 Dichromadora cucullata Lorenzen, 1973

19 Dichromadora geophila (de Man, 1876) Kreis, 1929

20 Hypodontolaimus colesi Inglis, 1962

21 Prochromadora orleji (de Man, 1880) Filipjev, 1922

22 Spilophorella candida Gerlach, 1951

Family: Selachinematidae

23 Choanolaimus psammophilus de Man, 1880

24 Choniolaimus papillatus Ditlevsen 1918

25 Gammanema conicauda Gerlach, 1953 – Fig. 2 C

Family: Ethmolaimidae

26 Comesa interrupta (Warwick, 1971)

Family: Cyatholaimidae

27 Cyatholaimus gracilis (Eberth, 1863) Bastian, 1865

28 Paracanthonchus heterodontus (Schulz, 1932) Vincx et al., 1982

29 Paracanthonchus longicaudatus Warwick, 1971

30 Paracanthonchus multitubifer Timm, 1961

31 Paracanthonchus spectabilis Allgen, 1931

32 Paracanthonchus thaumasius (Schulz, 1932) Vincx et al., 1982

33 Paracyatholaimus occultus Gerlach, 1956 – Fig. 3 A and B

34 Paracyatholaimus pentodon Riemann, 1966

35 Paralongicyatholaimus minutus Warwick, 1971

36 Pomponema tesselatum Wieser and Hopper, 1961

Order: Desmodorida

Family: Desmodoridae

37 Chromadoropsis vivipara (de Man, 1907) Allgen, 1928

38 Chromaspirina multipapillata Jayasree and Warwick, 1977

39 Chromaspirina parapontica Luc and De Coninck, 1959 – Fig. 2 B

No. Order, family and species
40 Desmodora scaldensis de Man, 1889

41 Desmodora communis (Bütschli, 1874) De Man, 1889

42 Desmodorella sanguinea (Southern, 1914) Verschelde et al., 1998

43 Metachromadora suecica (Allgén, 1929) Schulz, 1938

44 Molgolaimus allgeni (Gerlach, 1950) Jensen, 1978

Family: Draconematidae

45 Draconema claparedii (Metschnikoff, 1867) Filipjev, 1918 – Fig. 2 A

46 Paradraconema spinosum (Southern, 1914) Allen and Noffsinger, 1978

Family: Microlaimidae

47 Microlaimus acinaces Platt and Warwick, 1973

48 Microlaimus marinus (Schulz, 1932) Schuurmans Stekhoven and De Coninck, 1933

49 Microlaimus monstrosus Gerlach, 1953

50 Microlaimus parahonestus Gerlach, 1950

Family: Monoposthiidae

51 Monoposthia costata (Bastian, 1865) de Man, 1889

52 Monoposthia mirabilis Schulz, 1932

53 Nudora bipapillata Platt, 1973

Family: Richtersiidae

54 Richtersia inaequalis Riemann, 1966

Order: Enoplida

Family: Oncholaimidae

55 Adoncholaimus panicus Cobb, 1930

56 Metoncholaimus albidus (Bastian, 1865) Filipjev, 1918 – Fig. 2 F

57 Oncholaimus dujardinii De Man, 1876

58 Oncholaimus oxyuris Ditlevsen, 1911

59 Viscosia cobbi Filipjev, 1918 Stekhoven 1954

60 Viscosia langrunensis (de Man, 1890)

61 Viscosia viscosa (Bastian, 1865) de Man, 1890

Family: Thoracostomopsidae

62 Mesacanthion hirsutum Gerlach, 1953

Family: Enchelidiidae

63 Pareurystomina acuminata (de Man 1889) Gerlach, 1952

Order: Monhysterida

Family: Xyalidae

64 Daptonema hirsutum (Vitiello, 1967) Lorenzen, 1977

65 Daptonema invagiferoum (Platt, 1973) Lorenzen, 1977

66 Daptonema normandicum (de Man, 1890) Lorenzen, 1977

67 Daptonema oxycerca (de Man, 1888) Lorenzen, 1977

68 Daptonema psammoides (Warwick, 1970) Tchesonov, 1990

69 Daptonema setifer (Gerlach, 1952) Lorenzen, 1977

70 Daptonema setosum (Bütschli, 1874) Lorenzen, 1977

71 Daptonema tenuispiculum (Ditlevsen, 1918) Lorenzen, 1977

72 Daptonema vicinum (Riemann, 1966) Lorenzen, 1977

73 Gonionchus cumbraensis Benwell, 1981
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No. Order, family and species
74 Gonionchus longicaudatus (Ward, 1972) Lorenzen, 1977

75 Metadesmolaimus aduncus Lorenzen, 1972

76 Paramonohystera buetschlii (Bresslau and Schuurmans Stekhoven in 
Schuurmans Stekhoven, 1935)

77 Promonhystera albigensis Riemann, 1966

78 Rhynchonema brevituba Gerlach, 1953 – Fig. 2 E

79 Rhynchonema hirsutum Hopper, 1961

80 Theristus acer Bastian, 1865 – Fig. 3. G and H

81 Theristus bastiani Gerlach and  Riemann, 1973

82 Theristus complexus Jayasree and Warwick, 1977

83 Theristus denticulatus Warwick, 1970

84 Theristus ensifer Gerlach, 1951

85 Theristus flevensis Schuurmans Stekhoven, 1935

86 Theristus interstitialis Warwick, 1970

87 Theristus longus Platt, 1973 – Fig. 2 D

88 Theristus otoplanobius Gerlach, 1951

89 Xyala striata Cobb, 1920 – Fig. 3. C and D

Family: Linhomoeidae

90 Desmolaimus zeelandicus de Man, 1880

Order: Plectida

Family: Aegialoalaimidae

91 Aegialoalaimus elegans de Man, 1907

Family: Ceramonematidae

92 Ceramonema reticulatum Chitwood, 1936 – Fig. 3 I and J

Family: Camacolaimidae

93 Deontolaimus longicauda (de Man, 1922) Holovachov and Boström, 2015

94 Deontolaimus tardus (de Man, 1889) Holovachov and Boström, 2015

95 Stephanolaimus elegans Ditlevsen, 1918

Family: Leptolaimidae

96 Leptolaimus ampullaceus Warwick, 1970

97 Leptolaimus papilliger de Man, 1876

98 Leptolaimus pellucidus (Southern, 1914) Holovachov and Boström, 2013

New records and new distributional 
records

Draconema claparedii (Metschnikoff, 1867) Filipjev, 1918

The head is oval-shaped and distinctly separated from the 
trunk, with the mouth situated at the anterior end. It is followed 
by a body that is swollen at the midsection and gradually 
tapers to terminate in a pointed tail. The genital and anal 
openings are positioned ventrally. Just anterior to the anus, 
a double row of approximately 15 cylindrical rods is present 
on each side. A notable feature of this species is the presence 
of peculiar hooks located on the anterior region of the head, 

which appear to be diagnostic. The entire cuticle exhibits 
fine striations, with coarser striations restricted to the central 
portion of the head and occasionally observed on the tail.

Order: Desmodorida De Coninck, 1965
Super Family: Desmodoroidea Filipjev, 1922
Family: Draconematidae Filipjev, 1918
Genus: Draconema Cobb, 1913
Original name: Chaetosoma claparedii Metschnikoff, 1867
Materials Examined: 2exs; Reg. No. N.461. Sta: Chivala. Date: 
7.11.2017.
Distribution: Uppanar estuary, Tamil Nadu. (Victor Raj et al, 
2019).
Elsewhere: Mediterranean Sea and North Atlantic Ocean.
Remarks: This is a new distributional record for the West 
Coast of India.

Chromaspirina parapontica Luc and De Coninck, 1959

The body is elongated and robust, slightly tapering at both the 
anterior and posterior ends. The cuticle is relatively thin and exhibits 
very fine annulations, restricted to the anterior portion of the body. 
Fine striations begin near the anterior margin of the amphidial 
region. Eight longitudinal rows of short setae are distributed 
along the entire body. Amphids are spiral in structure. The head is 
smoothly rounded and lacks a basal constriction. The lip region 
consists of six lips, bearing six internal labial papillae, six external 
labial setae, and four cephalic setae. The oesophagus is slightly 
swollen anteriorly. The tail is short, stout, and conically tapering.

Order: Desmodorida De Coninck, 1965
Super Family: Desmodoroidea Filipjev, 1922
Family: Desmodoridae Filipjev, 1922
Genus: Chromaspirina Filipjev, 1918
Materials Examined: 2 Exs . Reg.No.N.583. Sta: Baga. 
Date:24.6.18.
Distribution: India. Uppur, Tamilnadu (Sivaleela, 2012)
Elsewhere: North Sea & North Atlantic Ocean.
Remarks: This is new distributional record to West Coast 
of India.

Gammanema conicauda Gerlach, 1953

The body is elongated and cylindrical, tapering anteriorly, with 
its maximum width located mid-body. Transverse rows of fine 
punctations mark the cuticle. The broad oral cavity is encircled 
by 12 slender, hair-like structures that appear interconnected 
by a membranous ring. Surrounding this is a secondary ring 
composed of six prominent labial bristles. The oesophagus is 
cylindrical along most of its length but is distinctly enlarged 
anteriorly to form a well- developed pharyngeal bulb. The 
short, conical tail houses visible caudal glands.
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Order: Chromadorida Chitwood, 1933
Super Family: Chromadoroidea Filipjev, 1917
Family: Selachinematidae Cobb, 1915
Genus: Gammanema Cobb, 1920

Material Examined: 5 ex . Reg.No.N.57 1 & N.465. Sta. 
Ganapathypule and Devgod Date: 8.11.17; 21.6.18.
Distribution: Uppanar Tamilnadu (Victorraj et al 2019).
Elsewhere: Belgium, North Atlantic Ocean and North Sea.

Fig. 2 A) Draconema claparedii (Metschnikoff, 1867) Filipjev, 1918; B) Chromaspirina parapontica Luc and De Coninck, 1959; C) Gammanema conicauda Gerlach, 
1953; D) Theristus longus Platt, 1973; E) Rhynchonema brevituba Gerlach, 1953; F) Metoncholaimus albidus (Bastian, 1865) Filipjev, 1918

FE
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Remarks: This is a new distributional record for West Coast 
of India.

Theristus longus Platt, 1973

Body slender with distinct cephalic and somatic setae distributed 
throughout. Cephalic setae comprise six longer and four shorter 
ones. Somatic setae are fine and present along the body. Amphids 
are situated anteriorly and relatively small in diameter. The tail is 
elongated. Spicules are strongly cephalate proximally, while the 
gubernaculum is lightly cuticularized with two distal hooks and 
lacking an apophysis. The vulva is positioned slightly beyond 
the mid-body region.

Order: Monhysterida Filipjev, 1929
Super Family: Sphaerolaimoidea Filipjev, 1918
Family: Xyalidae Chitwood, 1951
Genus: Theristus Bastian, 1865
Material Examined: 1ex. Reg.No.N.596. Sta: Aereware. Date: 
25.12.18
Distribution: India: Continental shelf of the southwestern Bay 
of Bengal (Ansari et al., 2012);
Sundarban mangroves (Ansari and Bhadury, 2017)
Elsewhere: Strangford Lough, North East Ireland.
Remarks: New distribution to the west coast of India

Rhynchonema brevituba Gerlach, 1953

The body exhibits a characteristic tapering anteriorly, 
commencing just posterior to the oesophageal region. The 
cuticle is distinctly annulated with prominent , hoop-like 
rings, each slightly exceeding 2 μm in width. Relatively long, 
slender somatic setae are distributed along the body. Anteriorly, 
preceding the cephalic setae, the lip region is distinctly swollen 
and spherical. The tail shows minimal tapering along the initial 
two-thirds of its length, followed by a rapid narrowing into a 
small, slender, and unringed terminal tubule.

Order: Monhysterida Filipjev, 1929
Super Family: Sphaerolaimoidea Filipjev, 1918
Family: Xyalidae Chitwood, 1951
Genus: Rhynchonema Cobb, 1920
Material Examined: 1ex . Reg.No.N.643. Sta: Baga. Date: 
28.12.2018.
Distribution: Europe island, North Sea, Australia, Indo West 
Pacific & Mediterranean Sea.
Remarks: This species is a new record for India

Metoncholaimus albidus (Bastian, 1865) Filipjev, 1918

The body is elongated and whitish, tapering anteriorly but more 
prominently towards the posterior end. The head is truncate and 

bears a circlet of four short, stout setae, along with a few smaller 
setae scattered over the anterior region of the body. Amphids 
level with dorsal tooth and the buccal cavity is large with three 
teeth. The integument exhibits distinct longitudinal markings. 
The oesophagus is short and slightly expands posteriorly.

Order: Enoplida Filipjev, 1929
Super Family: Oncholaimoidea Filipjev, 1916
Family: Oncholaimidae Filipjev, 1916
Genus: Metoncholaimus Filipjev, 1918
Original name: Oncholaimus albidus Bastian, 1865
Material Examined: Reg.No.N.557, Sta. Arambol. Date.24.6.18.
Distribution: Pudukudi, Palk Bay. (Sivaleela, 2016)
Elsewhere: Plymouth, Isles of Scilly
Remarks: This is the new distributional record from the West 
Coast of India.

Discussion

The current study reports one new record for India; Rhynchonema 
brevituba Gerlach, 1953, and five new distributional records to 
the west coast of India; Draconema claparedii (Metschnikoff, 
1867) Filipjev, 1918, Chromaspirina parapontica Luc and De 
Coninck, 1959, Gammanema conicauda Gerlach, 1953, Theristus 
longus Platt, 1973, and Metoncholaimus albidus (Bastian, 1865) 
Filipjev, 1918. These additions expand the known biogeographic 
range of these taxa and emphasize the underexplored diversity 
of meiofauna in the west coast region.

Comparative morphological analysis with Indian congeners 
reveals notable interspecific variations across the recorded 
taxa. Metoncholaimus albidus is the only species of its genus 
reported from India, precluding regional congeneric comparison. 
Among the studied genera, Theristus has the highest number of 
congeners in India, with species exhibiting subtle variations in 
cuticle and Buccal cavity morphology; T.longus is distinguished 
by its exceptionally long tail and shows close affinity to 
T. pertenuis (Lorenzen, 1973), differing mainly in spicule structure 
and amphid size. The genus Gammanema, represented by 
five Indian species, displays the greatest variation in the 
head region and buccal cavity, with G.conicauda showing 
partial resemblance to G. magnum. Chromaspirina, also with 
five congeners in India, exhibits pronounced interspecific 
variability, and C. parapontica is characterized by distinct 
sublabial rods and hook-shaped supplements. In Draconema, 
four Indian species show marked variation in head morphology 
and spicules; D. claparedii, bearing a distinctive double row 
of cylindrical rods (double fin) in the posterior part of its body. 
Rhynchonema brevituba, with its ten Indian congeners, is 
distinguished by its tubular stoma with sclerotized walls and 
a swollen lip region forming a protruding ring, and shows 
resemblance to R. deconincki Vitiello, 1967.
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Fig. 3. A and B-Paracyatholaimus occultus; C and D-Xyala striata; E–Rhynchonema sp.; F-Euchromadora sp; G and H-Theristus acer; I and J-Ceramonema 
reticulatum

JI HG
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Meiobenthic fauna play a critical role in energy flow and 
nutrient cycling within marine ecosystems (Wołowicz 
et al., 2024). Their pattern of distribution is controlled by 
abiotic variables such as depth, oxygen content, Sediment 
grain size, organic matter quality, temperature, salinity, and 
hydrodynamics, and also biotic interactions. Oxygen-rich 
environments have higher meiofaunal density, diversity, 
and biomass owing to enhanced availability of prey such 
as copepods and nauplii. In contrast , oxygen-deficient 
environments relate to lower diversity. Chloroplastic pigment 
equivalents, which reflect primary productivity, are also key in 
determining meiofaunal biomass and indicate pelagic-benthic 
coupling. Microhabitat factors such as distance from low tide 
and microtopography, often overlooked, significantly shape 
community composition (Macher et al., 2024). Environmental 
filtering, rather than competition, has a stronger influence on 
community assembly in tropical environments (Macheriotou 
et al., 2023).

Nematodes dominate meiofaunal assemblages—often 
comprising over 85% of meiofauna and are crucial for 
decomposition, nutrient cycling, and trophic transfer 
(Schratzberger and Ingels, 2018). Despite their ecological 
value, meiofauna are rarely included in environmental 
monitoring or conservation frameworks. Their small size and 
rapid responsiveness to environmental shifts make them ideal 
bioindicators for evaluating ecological health and anthropogenic 
impacts (Zeppilli et al., 2015). The central west coast of India is 
increasingly subjected to anthropogenic stressors, including 
tourism, industrial discharge, mining effluents, and habitat 
modification (Ansari and Ingole, 2002; Patil et al., 2011). As 
a result of their sensitivity, meiofaunal communities are 
effective bioindicators of benthic environmental condition. 
This highlights the urgent need to incorporate meiofaunal 
data into conservation and monitoring. Consistent studies of 
diversity, when undertaken, uncover patterns of degradation 
or recovery, guiding conservation priorities. Institutions such 
as the Zoological Survey of India (ZSI) have made significant 
progress in documenting faunal biodiversity at the macroscopic 
level, but microscopic fauna remain largely underrepresented. 
Integrating molecular methods may enhance species resolution 
and functional understanding, while long- and seasonal-term 
approaches may assess meiofaunal stress resilience and 
recovery under pollution and climatic conditions.

Conclusion

Meiofaunal assemblages are some of the most sensitive 
indicators of both natural and anthropogenic disturbances in 
marine ecosystems. Their ecological significance, particularly 
in maintaining ecosystem integrity and resilience, is significant 
but often overlooked. A comprehensive understanding of their 

diversity, spatial distribution, and functional roles is essential for 
accurate assessments of environmental health. Such knowledge 
not only refines biomonitoring frameworks but also strengthens 
the scientific basis for ecosystem-based management and 
marine spatial planning. It is essential to acknowledge that 
all faunal groups, including micro, meio, and macrofauna, are 
closely interconnected and collectively sustain the ecosystems 
they inhabit. Therefore, it is imperative to adopt integrative, 
multi-trophic research and conservation strategies. This holistic 
approach is crucial for achieving the long-term goals of marine 
biodiversity restoration, protection and sustainable use.
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