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ORIGINAL ARTICLE

A new species of Aspidiophorus (Gastrotricha, Chaetonotida) from the
Russian Far East with a key to marine species of the genus

M. ANTONIO TODARO1*, MATTEO DAL ZOTTO1, ANASTASSYA S. MAIOROVA2 &

ANDREY V. ADRIANOV2

1Dipartimento di Biologia Animale, Università di Modena e Reggio Emilia, Modena, Italy; 2A.V. Zhirmunskogo Institute

of Marine Biology, Far East Branch of Russian Academy of Sciences, Vladivostok, Russia

Abstract
The Russian gastrotrich fauna is virtually unknown, particularly the marine fauna. In the ocean, investigations have been
restricted to the White Sea, from where only three fully described species have been reported so far. In this study we describe
a new species of Aspidiophorus found in a sandy sample collected from off of Vladivostok (Peter the Great Bay, Sea of Japan).
Aspidiophorus oculatus n. sp. is the first marine chaetonotid gastrotrich described from Russia and the first representative of the
order Chaetonotida reported from the Sea of Japan. Specimens of the new species are characterized by a body up to 147.5 mm
in total length; enveloped by 57 alternating columns of 65�70 keeled, elongate scales. Pharyngeo-intestinal junction at U27;
the head bears cephalion, hypostomion, pleuria and a pair of eye-spots; the furca is 20 mm long including the 12-mm long
adhesive tube; the ventral interciliary field is naked, with the exception of a pair of elliptical, keeled scales occurring near the
anus. Morphological differences between the new species and the other 13 marine con-generic taxa are discussed. A key to
the known marine species of the world based on easily identifiable traits, visible in both living and formalin-fixed specimens is
provided.

Key words: Gastrotricha, meiofauna, taxonomy, Russia, taxonomic key, Sea of Japan

Introduction

Gastrotricha constitutes one of the most remarkable

and taxonomically challenging groups of marine

and freshwater microscopic invertebrates (Leasi &

Todaro 2008). These worm-like micrometazoans

constitute a phylum, which phylogenetically has

been found nested within the Platyzoa (mainly on

molecular data, see Todaro et al. 2006a) or as sister

taxon to the Ecdysozoa (mostly morphological data,

see Zrzavý 2003). In aquatic ecology, gastrotrichs

are known as important components of the perma-

nent meiofauna (Todaro et al. 2006b,c).

The phylum is cosmopolitan and includes about

750 species grouped into two orders: Macrodasyida,

with about 280 strap-shaped species, all but two of

which are marine, and Chaetonotida, with about

470 tenpin-shaped species, of which only 130 taxa

are marine or brackish (Hummon 2008a,b; Todaro

2008; Todaro & Tongiorgi 2008).

The gastrotrich fauna of Russia is virtually un-

known, particularly the marine fauna. In the sea,

investigations have been restricted to the White Sea,

from which only two species of Macrodasyida (i.e.

Macrodasys buddenbrocki Remane, 1924 and Turba-

nella lutheri Remane, 1952) and a single species of

Chaetonotida (i.e. Xenotrichula velox Remane, 1927)

have been reported (Manylov 1995, 1999; Manylov

et al. 2004). More recently, representatives of the

genera, Cephalodasys, Lepidodasys, Tetranchyroderma

(Macrodasyida) and Neodasys (Chaetonotida) have

been recorded from the same area (Petrov et al.

2007).

The aim of this study is to describe a new species

of Aspidiophorus found in a sandy sample collected

from Far East Russia; in a larger framework, it is
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hoped that the research will trigger more compre-

hensive faunistic and taxonomic studies on the

country’s gastrotrich fauna; in this regards investiga-

tion focusing on the Far East Coasts will allow us to

shed light on the Sea of Japan fauna, from which so

far have been reported representatives of the order

Macrodasyida only (e.g. Chang et al. 1998; Lee and

Chang 2002, 2003, 2007).

Species of the genus Aspidiophorus are easily

discernible by virtue of their characteristic armature

made up of stalked scales. In contrast to the ease of

generic identification, species identification may be

difficult. For this reason, in addition to describing

the new species, we provide here a working key to

the identification of all known marine species of

Aspidiophorus worldwide. The key is based on easily

identifiable traits of the external anatomy, visible in

both living and formalin-fixed specimens. It will

hopefully prove useful not only to gastrotrich spe-

cialists but also to marine ecologists who find these

common metazoans in the course of research on

interstitial meiobenthos.

Materials and methods

Gastrotricha-containing sediment was collected by

ASM on 13 November 2007 at 1.5 m water depth near

the Skrebcova (Kourizhka) Island (Peter the Great

Bay, Sea of Japan). A single sample was collected

manually by removing sediment from the top 10 cm

layer with a 1000 ml, wide mouth, plastic jar. After

collection the jar was placed in an insulated bag and

brought within 2 days to the laboratory in Modena,

Italy. In the laboratory, sand was kept in a thermostatic

chamber at 48C and analysed within 8 days of

collection. The fauna were extracted daily with the

narcotization�decantation technique using a 7% mag-

nesium chloride solution; the supernatant was poured

into 5.5 cm diameter plastic Petri dishes and scanned

for gastrotrichs at 50�under a Wild M8 stereomicro-

scope (see also Todaro & Hummon 2008). When

located, the gastrotrichs were removed from the Petri

dish with a micropipette, fresh-mounted on slides and

observed using a Nikon Eclipse 90i equipped with

Differential Interference Contrast (DIC, Nomarski).

During observation, the animals were photographed

with a DS-5Mc Nikon digital camera and measured

with the Nikon ACT-U2 software programme. The

description of the new species follows the convention

of Hummon et al. (1992), whereas the locations of

some morphological characteristics along the body are

given in percentage units (U) of total body length

measured from anterior to posterior.

Granulometric analysis of the substrata was car-

ried out according to Giere et al. (1988). Mean grain

size, sorting coefficient, kurtosis, and skewness were

calculated by the computerized programme of To-

daro (1992).

Taxonomy

Order Chaetonotida Remane, 1925

[Rao and Clausen,1970]

Family Chaetonotidae Zelinka, 1889

[sensu Leasi and Todaro, 2008]

Genus Aspidiophorus Voigt, 1904

Aspidiophorus oculatus sp. nov.

(Figures 1�3)

Type material

The holotype: an adult parthenogenetic specimen,

formalin�glycerin wholemount, deposited at The

Figure 1. Aspidiophorus oculatus new species. Drawings. A,

habitus, as seen from the ventral side; B, anterior end, as

seen from the dorsal side; C, scales. Scale bars, A, B�50 mm;

C�5 mm.
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Natural History Museum, London, UK (NHM ref.

n. 2008.49). Additional observed material: another

adult specimen prepared on slides for DIC observa-

tion, but not extant.

Type locality

The samples were taken by skin diving along a sandy

bar running from Skrebcova (Kourizhka) Island

towards the coastal area off of Vladivostok, Russia

(Lat. 43812’51.7’’N; Long. 131855’26.56’’E, see

Table I for further details).

Etymology

The name of the new species allude to the presence

of eye-spots (Latin ‘oculatus’, having the eyes).

Diagnosis

A medium-sized Aspidiophorus with total length up

to 147.5 mm; pharynx 33.5 mm long, with two slight

swellings; pharyngeo-intestinal junction (PhIJ) at

U27; head slightly three-lobed, with cephalion,

hypostomion and a pair of small pleuria; a pair of

round, refringent, colourless eye-spots occurs at

U6.5. Furca 20 mm long, indenting to U87; ratio

of fleshy: naked portion 4:5. Body enveloped by 57

alternating columns of 65�70 stalked, keeled, elon-

gate scales. Ventral ciliature forms two separate

longitudinal bands; interciliary field naked, with a

Figure 2. Aspidiophorus oculatus new species. DIC microphoto-

graphs. Habitus, showing the internal anatomy. Scale bar�50

mm.

Figure 3. Aspidiophorus oculatus new species. DIC microphoto-

graphs showing the dorsal cuticular covering. A, Anterior end; B,

mid-trunk. Scale bars�25 mm.

A new Russian gastrotrich 299

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
T
o
d
a
r
o
,
 
M
.
 
A
n
t
o
n
i
o
]
 
A
t
:
 
1
5
:
2
0
 
8
 
M
a
y
 
2
0
0
9



pair of elliptical, keeled scales occurring near the

anus, at U83. Parthenogenetic.

Description

The description is based on an adult specimen, 147.5

mm in total length. Pharynx 33.5 mm in length from

the posterior edge of the mouth to the junction with

the intestine; pharyngo-intestinal junction (PhIJ) at

U27. Head slightly three-lobed, with a cephalion that

is 9 mm in width, a weakly developed pleurion per side,

and a broadly trapezoidal hypostomion behind the

mouth that measures 6 mm in breadth and 4 mm in

height; body medium-sized, with head and neck

weakly defined, but trunk and caudal base clearly

distinct; widths of head/neck/trunk/caudal base are as

follows: 25.2/22.5/36.7/18.5 mm at U8/U21/U65/

U86, respectively; caudum of medium length with a

distal furca (20 mm), that indents medially to U87 and

has a border that constricts slightly over the fleshy half

of its length but whose naked tubes, 12 mm in length,

diverge obliquely to the rear over the remaining half of

its total length. On either side of the head below are

several sensory cilia, ranging, usually, from 7 to 20 mm

in length; however, one is particularly long and may

reach 31 mm in total length; a pair of round,

refringent, colourless eye-spots are clearly visible in

the head, at U6.5; a pair of dorsal tactile bristles, 15

mm long, arise near the posterior end at U78.

Cuticular armature: the body is enveloped by 57

alternating columns (35 dorsal and 11�11 ventro-

lateral) of about 65�70 stalked scales each, which

extend posteriorly to cover the fleshy portion of the

caudal furca. Scales are small, but elongate, slightly

overlapping and roughly elliptical in shape, up to 2.5

mm in length and 1.9 mm in width in the dorsal mid-

trunk region, and two-thirds of that size at their

smallest on the front of the head and on the rear of the

trunk; each scale bears an elongate keel throughout its

length and is supported by a peduncle 0.5�0.8 mm in

length. The ventral interciliary field is bare. At the

ventral posterior end, a pair of elliptical, keeled scales,

6�8 mm in length, with a short spine, 2 mm, occur near

the anus.

Ventral ciliation: paired longitudinal bands extend

from U6 to U82; each is wider in the head region and

narrows from the posterior pharyngeal region; the

bands approach each other immediately behind the

hypostomion, but remain separate there, as they do

throughout their entire length.

Digestive tract: the mouth is subterminal and of

medium width, 5 mm; the pharynx is 6.5 mm in the

middle region but shows weak swellings at both ends,

8�9 mm wide; the intestine is strait, slightly wider at

the anterior end, where reaches 9 mm in width; the

anus opens ventrally at U83.

Reproductive tract: specimens observed were in

their parthenogenetic phase, showing a large egg in

the middle of the trunk region, dorsal to the intestine.

Taxonomic remarks

The genus Aspidiophorus includes both freshwater and

marine taxa (Todaro & Hummon 2008), so far 23 and

9 species, respectively (Todaro 2008; Todaro &

Tongiorgi 2008). Four additional marine species, as

yet unnamed, have been described from the coast of

Somalia (4 spp, Valbonesi & Luporini 1987). A

further unnamed marine species, Aspidiophorus sp.,

was reported from the surrounding of Marseille by

Swedmark (1956); however, based on size and gen-

eral morphology, it appears now clear this species is

co-specific with A. paramediterranus Hummon, 1974,

a taxon recorded repeatedly in the western Mediter-

ranean basin (see Todaro et al. 2001, 2003).

Of the marine taxa, A. paramediterraneus Hummon,

1974, A. tentaculatus Wilke, 1954, Aspidiophorus sp. 1

[Valbonesi & Luporini 1987] and Aspidiophorus sp. 3

[Valbonesi & Luporini 1987] have a total body length

that exceeds 200 mm (up to 380 mm); hence, although

they possess supplementary morphological peculia-

rities (see below), the size alone can be used to

differentiate them from the remaining con-generic

species. In our opinion, past occasional affiliation of

specimens exceeding 200 mm to known Aspidiophorus

species other then the four taxa reported above should

be considered doubtful.

Among the small and medium-sized taxa, A.

bisquamosus Mock, 1979 and A. lamellophorus Bal-

samo, Hummon, Todaro and Tongiorgi, 1997 differ

from the other species mainly because they possess

two columns of hydrofoil scales on the ventrolateral

sides; on the other hand, A. multitubulatum Hummon,

1974 is unique due to its several accessory adhesive

tubes on the caudum; A. ornatus Mock, 1974 bears a

pair of keeled scales on the internal sides of the fleshy

Table I. Geographic coordinates, physical, chemical and granulo-

metric characteristics of the sampled site.

Trait Value

Longitude 43812?51.7??N
Latitude 131855?26.56??E
Depth 1.5 m

Salinity 32 ppt

Temperature 178C
Mean grain size 0.24 mm; 2.05 phi

Size class Fine sand

Sorting 0.59 mm; 0.76 phi

Sorting class Moderately sorted

Kurtosis 3.39 phi

Skewness �0.26 phi

Grain’s roundness High sphericity, very angular to angular

300 M. A. Todaro et al.
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portion of the caudal furca, whereas A. polystictos

Balsamo and Todaro, 1987 is characterized by

relatively large cephalion, a very high number of

columns of scales, 78 on average, and scales which

are subrectangular in shape and bear a median keel

ending in a thick spine (Balsamo & Todaro 1987).

Consequently, based on size and general morphology,

the new species appears closer to the remaining four

taxa, i.e. A. marinus Remane, 1926, A. mediterraneus

Remane, 1927, Aspidiophorus sp. 2 [Valbonesi &

Luporini 1987] and Aspidiophorus sp. 4 [Valbonesi &

Luporini 1987]. Aspidiophorus oculatus new species

differs from A. mediterraneus, Aspidiophorus sp. 2 and

Aspidiophorus sp. 4 in virtue of the presence of eye-

spots, and of a higher number of columns of scales,

especially on the dorsal side: 35 vs. 22, 20�22 and 16,

respectively; furthermore, other differences pertain to

the size and shape of the scales, which are elliptical in

the new species but ovoidal in A. mediterraneus, and

the cephalion and hypostomion that are absent in the

Somalian taxa.

A number of morphometric characteristics (e.g.

presence of eye-spots, furca length, pharynx length,

etc.) associate A. oculatus n. sp. and A. marinus;

however, the new species possesses a lower number of

columns of scales, 57 vs. 67�75 (Kisielewski 1988),

while the former shows a higher number of scales in

each column, 65�70 vs. max 45�50 (see Naidu & Rao

2004); furthermore, scales of A. marinus are ovoidal

(see Kisielewski 1988) or rhomboidal (see Naidu &

Rao 2004) in shape, while those of A. oculatus appear

elliptical.

Figure 4. Hypothetical Aspidiophorus species showing some diagnostic characters used in the key. A, B, Anterior region; A, dorsal side, B,

ventral side; C�F, posterior region, C, E, dorsal side; D, F, ventral side. at, accessory adhesive tubes; ce, cephalion, hs, hydrofoil scales; hy,

hypostomion; iks, intrafurcal keeled scales; pks; posterior keeled scales; te, head tentacles. A, B modified from Balsamo & Todaro (1987);

C�E, Modified from Mock (1979); F, modified from Hummon (1974).
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Key to marine species of the genus Aspidiophorus

1. a) specimens of large size, total body length

exceeding 200 mm . . . . . . . . . . . . . . . . .2

b) specimens of medium-to-small size, total

body length less than 200 mm . . . . . . . . .5

2. a) paired rod-like tentacles on the frontal end

present (Figure 4B) . . . . . . . . . . . . . . . .3

b) tentacles absent . . . . . . . . . . . . . . . . . . .4

3. a) cephalion and hypostomion (Figure 4A, B)

present . . . . . . . . . . . . . . . A. tentaculatus

b) cephalion and hypostomion

absent . . . . . . . . . . . . Aspidiophorus sp. 3

4. a) cephalion and hypostomion

present . . . . . . . . . . . . A. paramediterranus

b) cephalion and hypostomion

absent . . . . . . . . . . . . Aspidiophorus sp. 1

5. a) accessory adhesive tubes (two pairs), at the

posterior end (Figure 4F) A. multitubulatum

b) accessory adhesive tubes absent. . . . . . . .6

6. a) two ventro-lateral columns of hydrofoil

scales present (Figure 4D) . . . . . . . . . . .7

b) ventro-lateral columns of hydrofoil scales

absent . . . . . . . . . . . . . . . . . . . . . . . . .8

7. a) two large, unstalked, keeled scales on

the dorsalside of the furcal base (Figure 4C)

. . . . . . . . . . . . . . . . . . . . A. bisquamosus

b) unstalked, keeled scales on the furcal base

absent . . . . . . . . . . . . . . A. lamellophorus

8. a) a pair of unstalked, keed scales on the

internal side of the fleshy portion of the

furca . . . . . . . . . . . . . . . . . . . A. ornatus

b) unstalked, keeled scales on the internal side

of the furca absent. . . . . . . . . . . . . . . . .9

9. a) eye spots present . . . . . . . . . . . . . . . . . 10

b) eye spots absent . . . . . . . . . . . . . . . . . 11

10. a) scales elliptical in shape, arranged in 57

columns of 65�70 scales each . . A. oculatus

b) scales ovoidal or rhomboidal in shape,

arranged in 76�75 columns of 45�50 scales

each . . . . . . . . . . . . . . . . . . . . A. marinus

11. a) cephalion and hypostomion present . . . . 12

b) cephalion and hypostomion absent . . . . 13

12. a) about 35 columns of elliptical scales on the

dorsal side . . . . . . . . . . . . . . A. polystictos

b) about 22 columns of ovoidal scales on the

dorsal side . . . . . . . . . . . A. mediterraneus

13. a) about 20�22 columns of 85�90 scales each

on the dorsal side . . . . Aspidiophorus sp. 2

b) about 16 columns of 30 scales each on the

dorsal side . . . . . . . . . Aspidiophorus sp. 4
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