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ABSTRACT

In order to study the littoral nematode fauna in the Mexican Pacific, sediment samples were collected in three sites
at Socorro Island, during November 1997. A total of 30 species of nematodes, from three orders and 15 families
were determined. Order Chromadorida had 20 species, with Metachromadora (Chromadoropsis) sp. and Rhips sp.
as the most abundant genus (19 and 17 ind./0.008 m?, respectively). Monhysterida had six species and Enoplida four
species, being Enoplolaimus sp. the most abundant genera with 14 ind./0.008 m2. Higher number of species was found
at Bahia Blanca (24). Six species are considered cosmopolitan; two tropical and 21 are undescribed. All species are
first records for the Mexican Pacific Ocean.
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RESUMEN

Con el fin de estudiar la nematofauna litoral en el Pacifico mexicano, se colectaron muestras de sedimento en
tres sitios de Isla Socorro durante noviembre de 1997. Un total de 30 especies de nematodos, pertenecientes a
tres o6rdenes y 15 familias, fueron identificadas. El orden Chromadorida tuvo 20 especies, siendo Metachromadora
(Chromadoropsis) sp. y Rhips sp. los géneros mas abundantes (19 y 17 ind./0.008 m?, respectivamente). El orden
Monhysterida tuvo seis especies y el Enoplida cuatro especies, siendo Enoplolaimus sp. el género més abundante
con 14 ind./0.008 m2 El mayor n(imero de especies se encontré en Bahia Blanca (24). Seis especies se consideran
cosmopolitas, dos tropicales y 21 especies no estadn descritas. Todas las especies representan los primeros
registros para el Pacifico mexicano.

Palabras clave: Colima, México, Nematodos, Océano Pacifico.

INTRODUCTION La Jolla, California; Chitwood (1960) studied nematodes from

Northern California; and Murphy (1962) described three new

The free-living marine nematode fauna has heen studied  species from the coast of Oregon. In Southern California, Jones

in many regions of the world; however, the research effort in ~ (1964) re-described Bolbella californica and Hope (1967a, h)
some geographical regions has not been extensive, particularly  described three new species of nematodes from the West coast
in the tropics (Coull, 1988; Boucher & Lambshead, 1995). In the  of North America. However, there are very few reports dealing
Northeast Pacific, Allgen (1947) studied the nematode fauna of  with free living marine nematodes in subtropical latitudes. Allgen
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(1947) studied the nematodes off the Panama coast; and Gerlach
(1955) described new nematode species from San Salvador. In the
Clarion-Clipperton fracture zone of the Eastern Pacific, Renaund-
Mornant & Gourbault (1990) described the abyssal meiobenthos,
including some nematodes; and more recently Lambshead et al.
(2003) addressed the use of nematodes as hiomonitoring organis-
ms, including information about their biodiversity.

Nematodes are considered between the most abundant
and diverse group on Earth (Gaston, 1991; Lambshead & Boucher,
2003) and the study of their distribution and abundance are
important in order to understand the biogeographic aspects
of the group (Heip et al., 1982; Boucher & Lambshead, 1995).
Additionally, nematodes have been proposed as bioindica-
tors under environmental stress (Platt, 1984, Lambshead, 1986;
Warwick & Clarke, 1998). In spite of this importance, the study of
marine nematode fauna in the Mexican Pacific Ocean is absent.

The earliest scientific studies carried out at Socorro Island
were related with algae distribution (Albert & Lyon, 1930), hydro-
logy (Villalobos, 1960), mollusk distribution, (Bratcher & Burch,
1971) and fishes (Hernandez & Pagés, 1976). Recently, physical
and faunistic characteristics were reviewed by Llinas et al.
(1993); whereas Mille-Pagaza et al. (2003) studied the decapod
community in the littoral zone, but research on the coastal meio-
fauna and particularly nematodes has been missed. This is the
first report dealing with marine nematodes from the Mexican
Pacific, and the main goal is to describe the littoral free-living
nematode fauna of Socorro Island, in order to increase the
knowledge of regional biodiversity in this poorly studied area.

MATERIALS AND METHODS
Study Area

The Revillagigedo archipelago is located at 18° 20" and 18°
48" N, 110° 45"and 114° 50° W. Socorro, Clarion, San Benedicto
and Roca Partida are the main islands, of which the largest (210
km2) is Socorro. It is a marine volcano (1040 m altitude), with
plain, ravines and lava cords, descending to the sea level (Fig.
1).

Samples were collected during the oceanographic cruise
SURPACLIPP-1, on board R/V “El Puma” during November 1997,
in which a littoral survey to Socorro Island was carried out. Five
sediment samples were collected manually in three sites using
a 5 cm diameter PVC corer (area 0.008 m?) that was introduced
10 cm in the sediment. Two corers were collected at Braithwaite
Bay (BB), two at Blanca Beach (Bb), and one at Lucio Gallardo
Beach (LGb), in the supra-littoral, intertidal and infra-littoral
zones (0-1.5 m depth) (Fig. 1). Nematode density was expressed
as ind./0.008 m2 Samples were fixed immediately with a 10%
buffered formalin solution. In the laboratory, meiofauna was
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Figure1. Map of Socorro Island showing sampling sites.

extracted by successive decantation, collecting organisms in a
35 ym mesh (Hulings & Gray, 1971). Nematodes were manually
separated from the meiofauna and mounted on glass slides with
anhydrous glycerine. Genera determination was done using
pictorial keys (Platt & Warwick, 1983), whereas species were
determined with the original descriptions. Systematic hierarchy
was that proposed by Lorenzen (1981). Feeding type (FT) of each
species was determined following Wieser’s classification: selec-
tive (1A), non-selective (1B), deposit feeders, epistrate feeders
(2A) and predators/omnivores (2B) (Wieser, 1953).

Sediments were analysed to medium grain size (Mgs)
expressed as (¢) scale, standard deviation (STD) and classifi-
cation (CLAS), according to Buchanan (1984). Organic matter
percentage (% OM) content was determined by mass loss after
combustion; sediments were placed in a furnace and combusted
to 550° C for one hour (Dean, 1974).

RESULTS

A total of 156 nematodes, belonging to 30 species from
three orders and 15 families were collected from Socorro Island.
Chromadorida had eight families and 20 species, Monhysterida
three families and six species and Enoplida three families and
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Table 1. Littoral nematodes from Socorro Island, Colima, Mexico (ind./0.008 m?).

Taxon
Enoplida
Ironidae De Man, 1876

Syringolaimus striatocaudatus De Man, 1888

Thalassironus britannicus De Man, 1889
Oncholaimidae Filipjev, 1916

Viscosia glabra Bastian, 1865
Thorascostomopsidae Filipjev, 1927
Enoplolaimus sp.

Chromadorida

Chromadoridae Filipjev, 1917

Euchromadora vulgaris Bastian, 1865
Dichromadora sp.

Prochromadorella paramucrodonta Allgén, 1947

Rhips sp.

Spilophorella paradoxa De Man, 1888
Cyatholaimidae Filipjev, 1918
Paracyatholaimus sp. Gerlach, 1953
Selachinematidae Cobb, 1915
Cheironchus vorax Cobb, 1917
Comesomatidae Filipjev, 1918
Comesoma sp.

Sabatieria sp.

Desmodoridae

Desmodora (Croconema) sp.
Eubostrichus parasetiferus Chitwood, 1936
Metachromadora (Chromadoropsis) sp.
Epsilonematidae Steiner 1927
Perepsilonema sp.

Tarvaidae Lorenzen, 1981

Tarvaia sp.

Ceramonematidae Cobb, 1933
Pselionema sp.

Desmoscolecidae Shipley, 1896
Desmoscolex sp.

Tricoma sp. 1

Tricoma sp. 2

Tricoma sp. 3

Tricoma sp. 4

Monhysterida Filipjev, 1929

Xyalidae Chitwood, 1951

Theristus sp. 1

Theristus sp. 2

Paramonohystera sp.

Xyala sp.

Sphaerolaimidae Filipjev, 1918
Subsphaerolaimus sp.

Linhomoeidae Filipjev, 1922
Desmolaimus sp.

Total individuals

Total species

Bbi

58
12

Bbl

—_ = ol =

81
24

2A
2A

2B

28

2A
2A
2A
2A
2A

2A

28

1B
1B

2A
2A
2A

1B
1B
1B
1B

2B

1B
156
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four species. Six species are considered cosmopolitan; two
tropical and 21 are in a description process, and they will be
published posteriorly.

Among the most important Chromadorida families
were: Desmoscolecidae and Chromadoridae (5 spp.), follo-
wed by Desmodoridae (3 spp.) and Comesomatidae (2 spp.).
Metachromadora (Chromadoropsis) sp. and Rhips sp. were the
species with higher abundance (19 and 17 ind./0.008 m? represen-
ting a density of 2375 and 1751 ind./10 cm? , respectively).

In the Monhysterida, Xyalidae was the richest family (4
spp.), followed by Sphaerolaimidae and Linhomoeidae with
one species each. Three families of the Enoplida were present:
Ironidae (2 spp.), Oncholaimidae and Thorascostomopside with 1
species each. Enoplolaimus sp. was the most abundant species
with 14 ind./0.008 m?, other genera were poorly represented.

Enoplolaimus sp., Paracyatholaimus paramucronata, and
Theristus sp.1 had a wide distribution, since they were collected
in three of the five sites at Socorro Island (Table 1). Blanca Beach
(Bbl) had the higher number of species (24). Braithwaite Bay
(BBI) had four species and Lucio Gallardo Beach (LGb) only two
species (Table 1).

Sediment at Lucio Gallardo Beach was very coarse vol-
canic sand (VCS) (1.23 mm medium size); whereas at two sites
at Braithwaite Bay, sediment was coarse sand (CS) (1.18 mm
medium size). Both sites possessed well sorted sediments com-
posed by spherical sand particles. At Blanca Beach, sediment
was medium sand (MS) (0.45 mm) and it was poorly sorted.
Organic matter was less than 2% in all stations (Table 2).

More than one third (36.7%) of the species was epistrate
feeders, 26.7% were selective deposit feeders, 23.3% were selec-
tive filters, whereas 13.3% were predators.

DISCUSSION

Some of the species found in Socorro Island have been
reported in other marine sites around the world, and they can
be considered cosmopolitan (Boucher & Lambshead, 1995).
In the Pacific Ocean, Spilophorella paradoxa De Man, 1888,
Syringolaimus striatocaudatus De Man, 1888, Viscosia glabra
Bastian, 1865 and Euchromadora vulgaris Bastian, 1865, have
been reported at Contadora and Perla Islands in Panama, San
Diego Bay and La Jolla, in California (Allgen, 1947). Cheironchus
vorax Cobb, 1917, has been reported in Australia but not in
America’s Pacific Ocean areas (Fisher, 2003). Cheironchus
vorax specimens recollected during this survey were more
related to the redescription of the species collected in the Gulf
of Mexico by Castillo-Fernandez & Decramer (1993); however,
they differ in the number of precloacal supplements, but this
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Table 2. Sediment analysis from Socorro Island Colima, Mexico.
Medium Grain Size (Mgs), Standard Deviation (STD), Classification
(CLAS): Coarse Sand (CS), Very Coarse Sand (VCS), Medium Sand
(MS), Organic Matter (OM)

Mgs STD CLAS %OM
(9)
Braithwaite Bay Supralittoral (BBS) 021 0.38 CS 1.52
Braithwaite Bay infralittoral (BBI) 024 039 CS 1.58
Lucio Gallardo beach infralittoral (LGbi) ~ -0.03 038  VCS 1.9
Blanca beach Intertidal (Bbi) 114 103 MS 1.97
Blanca beach infralittoral (Bbl) 113 119 MS 187

could be product of the plasticity in this nematode's structure
(Tchesunov & Okhlopkov, 2006).

Thalassironus britannicus De Man, 1889, recorded in
Socorro, is more similar to the specimens from Japan in terms
of their De Man ratios (Yoshimura, 1980), than to T. britannicus
reported by Chitwood (1960) in California.

Differences in the species number among the three sites of
sampling might be related with the very coarse sediments pre-
sent in Braithwaite Bay and Lucio Gallardo Beach, where a low
diversity was observed. Well sorted sediments have less intersti-
tial spaces than sediments poorly sorted ones, and it can support
high species diversity (Gray, 2000). It is possible that desiccation
conditions between the sub-littoral and littoral area by effect of
tides, influence nematode distribution.

Nematode densities at Socorro Island ranged between 125
to 2375 ind./10 cm?, which are similar to densities reported in
other coastal areas. In Australia, Fisher (2003) reported a density
of 609-2744 ind./10 cm? for a nematode assemblage associated
with marine seagrasses. In the West Indian Ocean, Muthumbi
et al. (2004) recorded nematode densities between 660 to 1928
ind./10 cm?at 50 m depth. Our values were superior to Norwegian
Sea, where a nematode density of 107-204 ind./10 cm? was repor-
ted (Jensen, 1988).

A similarity of species in shallow waters has been noted
as a characteristic of marine nematodes (Castillo-Fernandez
& Lambshead, 1990). In coastal environments, a dominance of
Chromadorida and Monhysterida is frequent and this fact has
been related with the ecological conditions, especially food
availability (Jensen, 1984; 1985; Fisher, 2003). At Socorro Island,
the same pattern was observed, where Chromadoridae was
dominant. A high percentage of epistrate feeders (36.67%) were
evident in the sampling sites, and it could indicate high diatom
abundance. This fact has been observed in other temperate and
subtropical latitudes (Tietjen, 1969; Ndaro & Olafsson, 1999). In
shallow waters, Dichromadora and Neochromadora have been
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associated with diatom feeding, using the teeth to pierce or break
the frustule (Jensen, 1984; Romeyn & Bowman, 1983). However,
nematodes have a feeding diversity that produce a partition of
food resources in the ecosystem, and this generate a higher
diversity (Platt & Warwick, 1983). It is evident by the presence
of filter feeding and predators in our samples. Species with wide
distribution could be related with food availability; organic mater,
in the case of deposit feeders, and benthic diatoms in the case of
epistrate feeders (Moens & Vincx, 2000).

All species reported in this survey represent new records
for Mexico and for the Eastern Tropical Pacific. Of the total
species registered, 21 probably are new species to science
(68%), but in some cases, it will be necessary to have more
specimens to elucidate their descriptions. However, it is clear
that the collections of more samples at Socorro Island will
contribute to a better understanding of marine nematode fauna
distribution.
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