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The rock goby (Gobius paganellus Linnaeus) is found 
along the north-western Atlantic, from Scotland to Sen-
egal, including the Azores, Canary and Madeira Islands, 
as well as the Mediterranean Sea and the Black Sea 
(Miller 1986, Fricke et al. 2007, Engin and Seyhan 2009). 
It is a common inshore and intertidal species, inhabiting 
under stones and in pools on sheltered rocky shores with 
much weed cover (Miller 1986). In the Iberian Peninsula 
Atlantic shores, the rock goby is one of the most abun-
dant resident intertidal fishes, together with the bleniids 
Lipophrys pholis (Linnaeus) and Coryphoblennius galer-
ita (Linnaeus) (Ibáñez et al. 1989, Faria and Almada 
1999, Mazé et al. 2006). As far as we know, capillariid 
nematodes, designated as Capillaria sp. have been re-
ported from G. paganellus only once (Abollo et al. 1998). 
In the present work, we provide description of a new spe-
cies of Pseudocapillaria Freitas, 1959, which was found 
in the stomach of G. paganellus from the Vigo estuary 
(NW Spain).

MATERIALS AND METHODS
One hundred and four rock gobies (Gobius paganellus) 

were collected between October 2008 and November 2009 in 
the rocky shores of the Monteferro Peninsula (42°8'–42°9'N; 

8°49'–8°50'W), located in the southern coast of the Vigo estuary 
(NW Spain). Fish were captured with hand nets and transported 
to the laboratory, where they were maintained in aerated aquaria 
until euthanized by an overdose of anaesthetics. Specimens 
were then measured, weighed and necropsied. The gastrointesti-
nal tract was dissected and divided in four portions (oesophagus 

– stomach, and anterior, middle and posterior intestine), which 
were examined for helminths under the stereomicroscope. 

Nematodes were gently removed from the stomach wall, 
washed in saline, fixed and preserved in 70% ethanol, and ex-
amined microscopically after clearing with lactophenol. Meas-
urements were made using a calibrated eyepiece micrometre. 
Digital photographs were taken using an Olympus SC30 cam-
era on an Olympus BX41 microscope. All measurements are in 
micrometres unless otherwise indicated. Digital drawings were 
made with the aid of an Olympus microscope drawing attach-
ment and the software CorelDraw Graphics Suite 12.

To confirm the presence/absence of a dorsal cuticular mem-
brane interconnecting the caudal lobes of male specimens, some 
nematodes were processed for scanning electron microscopy 
as described by Segade et al. (2011), with minor modifications. 
Briefly, nematodes were fixed in 2.5% (v/v) glutaraldehyde in 
cacodylate buffer, postfixed in 1% osmium tetroxide, dehy-
drated in ethanol, critical-point dried, gold-coated with a sput-
ter coater, and observed and photographed with a Philips XL30 
scanning electron microscope (Philips, Eindhoven). Parasito-
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logical parameters (prevalence, mean intensity and range of in-
tensities) were used according to Bush et al. (1997). 

RESULTS

Pseudocapillaria moraveci sp. n. 	 Figs. 1–26
General: Small, filiform nematodes. Cuticle with 

very fine transverse striations (Fig. 13). Anterior end of 
body narrow, rounded, with a dome-shaped oral protuber-
ance and a distinct post-oral transverse cephalic groove 
(Figs.  2, 11, 12). Two inconspicuous lateral bacillary 
bands extending along almost whole body length. Muscu-
lar oesophagus with a distinctly thickened last third (near-
ly twice thicker than anterior two-thirds) (Figs. 1, 14, 15). 
Stichosome consisting of single row of 25–38 stichocytes 
with distinct transverse annulae and conspicuous nuclei 
(Fig. 3). Two wing-like cells present at oesophago-intes-
tinal junction (Fig. 3). 

Male (based on 26 mature specimens; range and 
measurements of holotype in parentheses): Length of 
body 2.42–4.18 (3.30) mm, maximum width 35–55 (55). 
Width of lateral bacillary bands at region of posterior end 
of oesophagus 16–20 (19). Length of entire oesophagus 
0.87–1.43 (1.18) mm, representing 33.2–46.1% (35.7%) 
of body length. Length of muscular oesophagus and sti-
chosome 107–252 (230) and 0.71–1.22 (0.95) mm, re-
spectively; 25–37 (28) stichocytes. Nerve ring situated 
46–99 (57) from anterior extremity. Spicule smooth and 
lightly sclerotized, 180–292 (244) in length (represent-
ing 4.9–7.9% of body length), curved, with proximal end 
expanded and oblique in lateral view, middle part nar-
rowed, distal end gradually narrowing to almost pointed 
tip (Figs. 7, 10, 17, 18). Spicule sheath not spiny, but with 
fine transverse striations (Figs. 7, 16, 22). Posterior end 
of body rounded, with two small, round ventrolateral 
lobes, each bearing a basal internal papilla that gives 
lobes a bilobulated appearance in lateral view (Figs. 8, 9, 
19–22). Dorsal cuticular membrane between ventrolateral 
lobes absent (Figs. 21, 22). Tail short, 4–8 (8) in length.

Female (based on 26 gravid specimens; range and 
measurements of allotype in parentheses): Length of 
body 4.31–7.65 (5.57) mm, maximum width 55–80 (75). 
Width of lateral bacillary bands at region of posterior end 
of oesophagus 24–42 (44). Length of entire oesophagus 
1.51–2.18 (1.67) mm, representing 24.8–38.3% (30.0%) 
of body length. Length of muscular oesophagus and sti-
chosome 150–290 (210) and 1.27–1.94 (1.46) mm, respec-
tively; 26–38 (34) stichocytes. Nerve ring situated 33–97 
(59) from anterior extremity. Vulva without appendage or 
elevated lips, located 1.6–2.2 (1.7) mm from anterior end 
of body, at 25.0–33.9% (30.1%) of body length, 7–22 (7) 
posterior to oesophagus-intestinal junction (Figs. 3, 23). 
Vagina short, muscular (Figs. 3, 23). Eggs 55–67 × 21–27, 
ellipsoid slightly equatorially narrowed, with two-layered 
wall (inner layer hyaline, outer layer with fine superficial 
net-like sculpture), slightly protruding polar plugs and 

uncleaved content (Figs. 5, 6, 25, 26); eggs arranged in 
single file in uterus. Caudal end blunt, with anus terminal 
or almost terminal (Figs. 4, 24). 

Type host: Rock goby, Gobius paganellus Linnaeus (Perci-
formes, Gobiidae).

Site of infection: Stomach.
Type locality: rocky shores of Monteferro Peninsula 

(42°8'–42°9'N; 8°49'–8°50'W) in the southern coast of the 
Vigo estuary (NW Spanish Atlantic coast); collected between 
October 2008–November 2009.

Prevalence and intensity: 75% (78 infected/104 examined); 
1–26 (mean 7.4) specimens per infected fish.

Deposition of type specimens: Holotype (MNCN 
11.01/73), allotype (MNCN 11.01/74) and two paratypes 
(male and female; MNCN 11.01/75-76) deposited in the In-
vertebrate Collection of Museo Nacional de Ciencias Natu-
rales (MNCN, Madrid, Spain). Two paratypes (male and 
female; IPCAS N-1006) deposited in the helminthological 
collection of the Institute of Parasitology, Biology Centre 
of the Academy of Science of the Czech Republic, České 
Budĕjovice.

Etymology: The species is named in honour of Dr. František 
Moravec (Institute of Parasitology, Biology Centre of the 
Academy of Sciences of the Czech Republic), in recognition 
of his exceptional contribution to the knowledge of capilariid 
nematodes.

Remarks. Eighteen species belonging to the genus 
Pseudocapillaria have been reported in fishes (Luo 2001, 
Moravec 2001, Hobbs and Hassan 2010, Moravec and Jus-
tine 2010). One of them, P. decapteri (Luo, 2001), originally 
described as Capillaria decapteri in Decapterus maruadsi 
(Temminck and Schlegel) (Carangidae, Perciformes) from 
Taiwan Strait (Luo 2001), has been recently transferred to 
the genus Pseudocapillaria by Moravec and Justine (2010). 
Excluding P. decapteri, all of the remaining species have 
been assigned to subgenera Indocapillaria De et Maity, 
1995, Discocapillaria De et Maity, 1996, Ichthyocapillaria 
Moravec, 1982, and Pseudocapillaria Freitas, 1959 based 
on the presence/absence of a vulvar appendage in gravid 
females, and ventral precloacal lobe-like elevation and dor-
sal cuticular membrane interconnecting both ventrolateral 
caudal lobes in males (Moravec 2001, Hobbs and Hassan 
2010, Moravec and Justine 2010). 

The absence of a vulvar appendage, precloacal lobe-
like elevation and dorsal cuticular membrane in the 
specimens described in the present work confirms that 
P. moraveci sp. n. belongs to the subgenus Pseudocapil-
laria. The absence of the latter structure was confirmed 
by using SEM. Since this membrane may be difficult to 
demonstrate with light microscopy, SEM is an excellent 
alternative for accurately discriminating between species 
of the subgenera Ichthyocapillaria (dorsal cuticular mem-
brane present) and Pseudocapillaria (membrane absent). 

Considering the difficulty of detecting this taxonomic 
character with light microscopy, we have included, for 
comparative purposes, all species of both subgenera that 



137

Ahead of print online version

have been described in marine teleosts. Thus, although 
15  species have been described in both subgenera, only 
eight of them have been found in marine environments 
(main characteristics are summarized in Table 1; see also 
Moravec 2001, Hobbs and Hassan 2010, Moravec and Jus-
tine 2010). 

Pseudocapillaria moraveci can be easily differentiated 
from all these species by its unique muscular oesophagus 
exhibiting a distinctly thickened last third and the termi-
nal or almost terminal anus in female specimens. In addi-
tion, males of P. adriatica (Nikolaeva et Naidenova, 1964) 

Moravec, 1982, P. echenei (Parukhin, 1967) Moravec, 
1982 and P. novaecaledoniensis Moravec et Justine, 2010 

have dorsal cuticular membrane interconnecting the caudal 
lobes, being therefore included in the subgenus Ichthyo-
capillaria (Moravec 2001, Moravec and Justine 2010). 

Besides these differences, the male of P. adriatica 
(no females have been described to date) is smaller, its 
entire oesophagus occupies more than half of the body 
length, its spicule is shorter (0.167 mm) and lacks a nar-
rowed middle region (Moravec 2001). Pseudocapillaria 
echeneis, which has an Indo-Pacific distribution, meas-

Iglesias et al.: Pseudocapillaria moraveci sp. n. from Gobius paganellus 

Figs. 1–10. Pseudocapillaria moraveci sp. n. 1 – anterior end of female; 2 – detail of the dome-shaped oral protuberance and the post-
oral transverse cephalic groove; 3 – region of oesophago-intestinal junction of female, lateral view; 4 – posterior end of female, lateral 
view; 5 – fully developed egg; 6 – detail of the superficial net-like sculpture of egg; 7 – posterior end of male with the spicular sheath 
extruded, lateral view; 8 – detail of the caudal end of male, lateral view; 9 – caudal end of male, ventral view; 10 – spicule, lateral view. 
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ures more than 20  mm in length, its spicule is shorter 
(< 0.15 mm) and of a different shape, the caudal lobes 
in male lacks basal papillae, and the anterior lip of vul-
va in female specimens has a distinct cuticular inflation 
(Moravec and Justine 2010). Pseudocapillaria novaecal-
edoniensis is twice as long as P. moraveci, its spicule is 
slightly longer and lacks the middle narrowed region, and 
the caudal lobes also lack basal papillae (Moravec and 
Justine 2010).

Regarding the five marine species included in the 
subgenus Pseudocapillaria, P. bainae (Justine et Radu-

jkovic, 1988) Moravec, 1990, which has been described 
from the bleniid Parablennius gattorugine (Linnaeus) in 
the Mediterranean Sea, can also be differentiated from 
P. moraveci by its longer body and the very short spicule 
(< 0.1 mm in length) (Moravec 2001). Pseudocapillaria 
carangi (Parukhin, 1971) Moravec, 1982 and P. sphyrae-
ni (Parukhin, 1971) Moravec, 1982, both reported from 
fishes in the Western Indian Ocean, are more than twice 
longer than P. moraveci and their males possess caudal 
lobes different in appearance from those of P. moraveci 
(in P. sphyraeni, these structures are elongated and pos-
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Iglesias et al.: Pseudocapillaria moraveci sp. n. from Gobius paganellus 

Figs. 11–26. Pseudocapillaria moraveci sp. n. 11, 12 – anterior end of female showing the dome-shaped oral protuberance (arrow) 
and the post-oral transverse cephalic groove (arrowheads) with phase contrast microscopy (11) and scanning electron microscopy 
(SEM) (12); 13 – detail of cuticular transverse striations (phase contrast microscopy); 14 – unfixed specimen showing the transition 
zone (arrowhead) between the anterior two-thirds and the thickened last third of muscular oesophagus; 15 – transition zone (arrow-
head) between the muscular oesophagus and the stichosome (unfixed specimen); 16 – posterior end of male, in lateral view, with the 
spicule (s; proximal and distal ends indicated with arrows) and the spicule sheath (ss) extruded; 17, 18 – proximal (17, ventral view) 
and distal (18, lateral view) ends of spicule (asterisks), spicule sheath is indicated with arrowheads in both figures; 19, 20 – caudal 
end of male, in lateral (19) and ventral (20) view, note bilobulated appearance of the ventrolateral lobe (vll) in lateral view, as a result 
of the presence of the basal internal papilla (p); only basal internal papillae (arrows) are focused in 20; 21, 22 – SEM micrographs 
of the caudal end of male; note the absence of a dorsal cuticular membrane interconnecting both caudal lobes; 23 – region of vulva, 
lateral view (i – intestine; st – stichosome; v – vulva; va – vagina); 24 – caudal end of female, lateral view, note the terminal position 
of anus (arrow); 25, 26 – egg with slightly protruding polar plugs (25) and net-like superficial appearance of the outer layer (26). 
Scale bars in Figs. 11, 13–15, 17–20 and 24–26 = 10 µm; in Figs. 12, 21 and 22 = 5 µm; in Figs. 14 and 23 = 50 µm.

11 12

26

13 14

15 16 17 18

19 20 21 22

23 24 25
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teriorly directed) and lacking basal papillae (Moravec 
2001). The spicule of P. carangi is also shorter (0.1 mm), 
as in P. microspicula (Mamaev, Parukhin et Baeva, 1963) 
Moravec, 1982, a species that also lacks the basal papillae 
and has the anterior lip of the vulva elevated (Moravec 
2001). 

Pseudocapillaria magalhaesi (Lent et Freitas, 1937) 
Moravec, 1987 can also be differentiated from P. morave-
ci by its long oesophagus occupying more than half of 
the body length, and the absence of basal papillae and 
the body length, the absence of basal papillae, and the 
spicule lacking a middle narrowed region. In addition, the 
eggs of this species are clearly different in shape and size 
(> 0.09 mm in length; Moravec 2001).

Besides the eight species compared above, P. decapteri 
and P. tomentosa (Dujardin, 1843) Moravec, 1987 (not 
included in Table 1), a typical freshwater parasite that 
may be found in certain estuarine environments, should 
also be compared with P. moraveci. Pseudocapillaria 
decapteri specimens, however, are in both sexes longer 
than 9 mm and the spicule is very short (0.105 mm – Luo 
2001), whereas those of P. tomentosa are also longer in 
most cases, the spicule is slightly longer (0.24–0.33 mm) 
and lacks a narrowed middle region, the caudal lobes 
of male lack basal papillae, the anterior lip of the vulva 
is elevated, and the female anus is clearly subterminal 
(Moravec 2001). In spite of these differences, P. tomen-
tosa is, apart from the new species described herein, the 
only member of the genus Pseudocapillaria that has been 

reported from gobiids (i.e. Neogobius pallasi [Berg] and 
Ponticola gorlap [Iljin] – Moravec 2001). 

Apart from the morphological differences discussed 
above, the microhabitat of P. moraveci in the alimen-
tary canal of G. paganellus was clearly restricted to the 
stomach (this finding was also confirmed by histological 
studies; data not shown), contrasting with the intestinal or 
gall bladder microhabitats reported for most of the other 
species compared in this study (see Table 1). In P. novae-
caledoniensis and P. microspicula, the precise microhabi-
tat remains unknown, probably because of the technique 
used for collecting this species (i.e. gut wash method; 
Moravec and Justine 2010). 

The results presented herein strongly suggest that nem-
atodes previously reported from the stomach of G.  pa-
ganellus from the Vigo estuary by Abollo et al. (1998) and 
designated as Capillaria sp. were most probably misiden-
tified and may be conspecific with P. moraveci.
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