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Summary 
 
A new nematode species, Raphidascaris (Ichthyascaris) 
arii sp. n. (Anisakidae), is described from male and female 
specimens found in the intestine of two species of marine 
siluriform fishes, the spotted catfish Arius maculatus 
(Thunberg) (Ariidae) (type host) and the striped eel catfish 
Plotosus lineatus (Thunberg) (Plotosidae) from the coastal 
region of the  Gulf of Thailand, Thailand. Based on light 
and scanning electron microscopy examinations, the new 
species differs from other nine representatives of the sub-
genus Ichthyascaris Wu, 1949 mainly in the length of 
spicules (210 – 333 µm), body length of gravid females 
(10 – 17 mm), and in the presence of small cuticular spines 
or protuberances on the tail tip of both sexes and 21 – 30 
pairs of preanal and 8 pairs of postanal papillae in the 
male. This is the first species of this subgenus reported 
from fishes of the order Siluriformes and the first species 
of the subgenus Ichthyascaris Wu, 1949 recorded from the 
Gulf of Thailand.  
 
Keywords: parasitic nematode; Raphidascaris; Ichthyas-
caris; marine fish; Arius; Plotosus; Gulf of Thailand 
 
Introduction 
 
The fauna of nematode parasites of marine and brackish-
water fishes in Thailand remains little known. Bhaibulaya 
(1981) reported on ascaridoid larvae in fishes of the Gulf 
of Thailand and Sirikanchana (1982), in his checklist of 
parasites of fishes in Thailand listed, without localities, not 
specifically identified adult nematodes of three genera and 
larvae of four genera from Thai marine fishes. Moravec et 
al. (2006, 2007) reported Procamallanus anguillae 
Moravec et al., 2006 and Heliconema longissimum 
(Ortlepp, 1923) from Anguilla bicolor McClelland and 
Pisodonophis boro (Hamilton), respectively, from Thai 
brackish-water localities. Recently Purivirojkul (2009) 
treated larval ascaridoid nematodes of four genera (Anisa- 

....... 
 
kis Dujardin, 1845, Contracaecum Railliet et Henry, 1912, 
Porrocaecum Railliet et Henry, 1912 and Raphidascaris 
Railliet et Henry, 1915), not identified to species, from 
some fishes in the Gulf of Thailand and Yooyen et al. 
(2011a,b) described two species of Cucullanus Müller, 
1777 and two of Procamallanus Baylis, 1923 from fishes 
in the Gulf of Thailand.   
Parasitological examinations of some marine fishes in 
Hua-Hin, a coastal part of the Gulf of Thailand (Prachuap-
khirikhan Province, Thailand), carried out from February 
to May 2009 yielded, among other helminths, adult ascari-
doid nematodes belonging to the subgenus Ichthyascaris 
Wu, 1949 of the genus Raphidascaris parasitizing two 
species of catfishes: spotted catfish Arius maculatus 
(Thunberg) and striped eel catfish Plotosus lineatus 
(Thunberg) (Ariidae and Plotosidae, respectively, both 
Siluriformes). Results of their taxonomic evaluation, based 
on detailed light microscopy (LM) and scanning electron 
microscopy (SEM) examinations, have indicated that they 
represent a new species, which is described herein. 
Arius maculatus (maximum body length 80 cm) and Ploto-
sus lineatus (maximum body size 32 cm) are tropical, 
commercial brackish-water and marine catfishes (the for-
mer also freshwater), widely spread in the Indo-Pacific; 
whereas the former species is distributed off the western 
and eastern coast of the Indian Subcontinent to the Arafura 
Sea and the Indo-Australian Archipelago (excluding 
Australia), the latter from the Red Sea and eastern Africa 
to Samoa, north to southern Japan, southern Korea and the 
Ogasawara Islans, south to Australia and Lord Howe 
Island; also in Palau and Yap in Micronesia (Froese & 
Pauly, 2011). 
 
Materials and Methods 
 
All fish were bought from Khao-takiab fishery village 
(12.57436°N, 99.95721°E), Hua-Hin District, Prachuap-
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khirikhan Province, Thailand in the period from February 
to May 2009. They were caught by a drift gill net. In total, 
11 specimens of A. maculatus and 10 of P. lineatus were 
examined. The nematodes recovered were washed in 
physiological saline and then fixed in cold 4 % formalde-
hyde solution. For light microscopy (LM) examination, the 
nematodes were cleared with glycerine. Drawings were 
made with the aid of a Zeiss drawing attachment. Speci-
mens used for scanning electron microscopy (SEM) were 
postfixed in 1 % osmium tetroxide (in phosphate buffer), 
dehydrated through a graded acetone series, critical-point-
dried and sputter-coated with gold; they were examined 
using a JEOL JSM-7401F scanning electron microscope at 
an accelerating voltage of 4 kV GB low. All measurements 

are in µm unless otherwise indicated. The names of fishes 
follow FishBase (Froese & Pauly, 2011). 
 
Description 
 
Family Anisakidae Railliet et Henry, 1912 
 
Raphidascaris (Ichthyascaris) arii sp. n.   (Figs. 1 – 3) 
 
Description 
General: Medium-sized, whitish nematodes with trans-
versely striated cuticle. Lips nearly equal in size (dorsal lip 
slightly smaller than ventrolateral lips), broader than long, 
without lateral membranous flanges; pulp with two distinct 

 
Fig. 1. Raphidascaris (Ichthyascaris) arii sp. n. from A. maculatus. A) Anterior end of male, lateral view; B) Cephalic end, dorsal view; C) Tail of 

gravid female, lateral view; D) Spicule, lateral view; E) Egg; F) Posterior end of male (with all pairs of caudal papillae), lateral view; G) Same (with 
incomplete number of preanal papillae), larger magnification; H) Tip of female tail, lateral view; I) Tail of male, ventral view.
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anterior lobes, each with terminal pocket-like depression 
(Fig. 2A – E). Dorsal lip bears two subdorsal double pa-
pillae at approximately anterior 1/3 of its length; each 
ventrolateral lip with one double subventral papilla, one 
small single papilla and amphid situated laterally (Figs. 
1B, 2E, F). Interlabia absent. Narrow lateral alae extend 
along almost whole body length, united anteriorly close to 
ventrolateral lips on one side of body (Figs 1A, 2B, C). 
Oesophagus short; posterior half markedly broad (Fig. 1A). 
Ventriculus transversely oval; ventricular appendix rela-
tively short. Excretory pore well posterior to level of nerve 
ring. Tail of both sexes conical. 

Male (6 specimens from A. maculatus; measurements of 
holotype in parentheses, those of 4 specimens from P. 
lineatus in brackets): Length of body 8.84 – 11.90 (11.11) 
[5.71 – 12.01] mm, maximum width 245 – 544 (354) [122 
– 394]. Lips 54 – 68 (54) [27 – 54] long. Length of 
oesophagus 680 – 1,267 (898) [830 – 966], representing 7 
– 11 (8) [8 – 9] % of body length, maximum width 95 – 
204 (122) [109]. Nerve ring and excretory pore 272 – 394 
(286) [245 – 299] and 490 – 510 (510) [394 – 530], re-
spectively, from anterior extremity. Ventriculus 60 – 120 × 
75 – 180 (72 × 93) [54 – 68 × 82 – 122]; ventricular ap-
pendix 246 – 381 (249) [299 – 340] long, 60 – 93 (72) [54] 

 
 

Fig. 2. Raphidascaris (Ichthyascaris) arii sp. n. from A. maculatus, scanning electron micrographs. A) Cephalic end, apical view;  
B) Anterior end of body; ventral view (arrows indicate lateral alae); C) Anterior end, sublateral view (arrow indicates ventral connection of lateral 
alae); D) Cephalic end showing inner structure of dorsal lip, ventral view; E) Dorsal lip; F) Subventral lip. a – amphid, d – double cephalic papilla, 

s – single cephalic papilla. 
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in maximum width. Posterior end of body curved ventrally. 
Spicules equal, alate, pointed, 210 – 294 (270) [255 – 333] 
long, representing 2.4 – 2.6 (2.4) [2.8 – 4.5] % of body 
length (Figs. 1D, F, G). Total of 30 – 39 (30) [33 – 38] 
pairs of small subventral papillae present, 21 – 27 (21) [25 
– 30] being preanals, 1 (1) [1] pair adanals and 8 (8) [8] 
postanals; papillae of several posteriormost preanal pairs 
and of adanal and postanal pairs very small; postanal pa-
pillae of third pair from posterior extremity doubled (Figs. 
1F, G, I, 3C). Anterior cloacal lip with poorly developed 
unpaired median papilla. Tail 102 – 123 (123) [90 – 136] 
long, its tip bearing numerous small cuticular spikes and 
proturerances (Fig. 3D). 

Female (3 gravid specimens from A. maculatus; measure-
ments of allotype in parentheses, those of 3 gravid speci-
mens from P. lineatus in brackets): Length of body 11.56 – 
15.31 (15.31) [10.40 – 16.84] mm, maximum width 367 – 
530 (530) [462 – 517]. Lips 68 (54) [54 – 68] long. Length 
of oesophagus 979 – 1,142 (1,142) [898 – 1,278], repre-
senting 8 – 9 (8) [8 – 9] % of body length, maximum width 
136 – 190 (177) [109 – 204]. Nerve ring and excretory 
pore 272 – 449 (449) [326 – 381] and 653 – 870 (870) [639 
– 680], respectively, from anterior extremity. Ventriculus 
82 × 122 – 136 (82 × 136) [82 – 95  × 150 – 177]; ven-
tricular appendix 313 – 340 (340) [272 – 408] long, maxi-
mum width 54 – 68 (54) [41 – 95]. Vulva situated in an-

terior region of body, 2.20 – 3.44 (3.44) [2.92 – 3.67] mm 
from anterior extremity, at 19 – 25 (22) [22 – 29] % of 
body length; vagina directed posteriorly from vulva. 
Uterus forms coils in region posterior to vagina, extending 
posteriorly to level of rectum. Eggs numerous, suboval to 
almost rounded, thin-walled, smooth, with uncleaved con-
tents (Fig. 1E); size 45 – 51 × 39 – 48 (45 – 51 × 42 – 48) 
[48 – 54 × 39 – 42]. Tail 394 (394) [126 – 286] long; tip 
with numerous minute cuticular spines (Fig. 1C, H). 
Type host: Spotted catfish, Arius maculatus (Ariidae, Si-
luriformes). 
Other host: Striped eel catfish, Plotosus lineatus (Plotosi-
dae, Siluriformes).  

Site of infection: Intestine. 
Type locality: Gulf of Thailand, Hua-Hin District, 
Prachuapkhirikhan Province, Thailand. 
Prevalence and intensity: A. maculatus: 82 % (9 fish infec-
ted/11 fish examined); 2 – 39 (mean 14). P. lineatus: 90 % 
(9/10); 3 – 14 (8). 
Deposition of specimens: Holotype, allotype and paratypes 
(Cat. No. N-970) in the Helminthological Collection of the 
Institute of Parasitology, Biology Centre of the Academy 
of Sciences of the Czech Republic, in České Budějovice. 
Etymology: The specific name of this nematode relates to 
the genitive form of the generic name of the type host. 
 

 
 

Fig. 1. Raphidascaris (Ichthyascaris) arii sp. n. from A. maculatus. A) Anterior end of male, lateral view; B) Cephalic end, dorsal view; C) Tail of 
gravid female, lateral view; D) Spicule, lateral view; E) Egg; F) Posterior end of male (with all pairs of caudal papillae), lateral view; G) Same 

(with incomplete number of preanal papillae), larger magnification; H) Tip of female tail, lateral view; I) Tail of male, ventral view.
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Discussion 
 
Wu (1949) established a new genus Ichthyascaris to ac-
commodate his newly described species I. lophii Wu, 
1949. However, subsequent authors (Hartwich, 1957; Cha-
baud, 1965; Smith, 1984; Moravec, 1994) considered Ich-
thyascaris a synonym of Raphidascaris Railliet et Henry, 
1915. Bruce (1990) and Bruce et al. (1994) re-established 
Ichthyascaris as an independent genus mainly on the basis 
of simple lips without lateral membranous flanges and the 
presence of lateral alae, which unite close to the ventro-
lateral lips (see also Gibbons, 2010). However, Moravec & 
Nagasawa (2002) redescribed the Japanese species Raphi-
dascaris gigi Fujita, 1928, transferred to Ichthyascaris by 
Bruce (1990), and found that, while the lips were typical of 
Ichthyascaris, the lateral alae were lacking. The same 
concerns Raphidascaris lutjani Olsen, 1952 and R. 
mediterraneus Lèbre et Petter, 1983, both transferred by 
Bruce (1990) to Ichthyascaris (see Lèbre & Petter, 1983; 
Smith, 1984). Therefore, Moravec and Nagasawa (2002) 
considered Ichthyascaris, characterized principally by the 
presence of lateral alae united anteriorly, as a subgenus of 
Raphidascaris. This conception has been followed by 
Moravec and Justine (2005, 2011).   
At present, the following nine species can be considered to 
belong to the subgenus Raphidascaris (Ichthyascaris): R. 
chirocentri Yamaguti, 1935, R. etelidis Moravec et Justine, 
2011, R. fisheri (Hooper, 1983), R. gymnocraniae (Bruce, 
1990), R. lophii (Wu, 1949), R. nemipteri Moravec et 
Justine, 2005, R. sillagoides (Bruce, 1990), R. trichiuri 
(Yin et Zhang, 1983) and R. vicentei Santos, 1970. 
The new species, R. arii sp. n., differs distinctly from R. 
fisheri and R. trichiuri in the presence of numerous small 
cuticular spines on the tail tip; from the former species also 
by the absence of a small bulge posterior to the anter-
olateral sockets on the lateral margins of the lips (see 
Bruce, 1990; Damin & Heqing, 2001). From R. etelidis and 
R. lophii (the latter considered a species inquirenda by 
Smith, 1984) in a markedly shorter body of the gravid 
female (10 – 17 vs. 24 – 27 and 23 – 34 mm, respectively) 
and spicules (210 – 333 vs. 345 – 474 and 540 – 690, re-
spectively); from the former species also in less numerous 
pairs of preanal (21 – 30 vs. 44 – 49) and postanal (8 vs. 12 
– 13) papillae (Wu, 1949; Moravec & Justine, 2011). From 
R. vincentei it can be differentiated by the male tail tip with 
spines (vs. aspinose), less numerous pairs of postanal pa-
pillae (8 vs. 10 – 11) and of all caudal papillae (30 – 39 vs. 
41 – 51), and by less elongate lips with protruding inner 
lobes (vs. more elongate lips without markedly protruding 
inner lobes) on their anterior ends (Smith, 1984). 
In contrast to R. arii sp. n., the male tail tip of R. nemipteri 
is smooth (vs. spinose) (Moravec & Justine, 2005), 
whereas the pairs of all caudal papillae and those of pos-
tanal papillae of R. chirocentri are more numerous (63 and 
13 vs. 30 – 39 and 8) (Yamaguti, 1935). The body length 
of R. sillagoides females is reported to be 9.5 – 30.2 mm 
(Bruce, 1990), but apparently also nongravid females were 
included; therefore, it can be deduced that gravid females 

of R. sillagoides are distinctly longer (up to 30.2 vs. 9.7 – 
16.8 mm) than those of R. arii. In addition, R. sillagoides 
has a somewhat different shape of lips and its papillae of 
the third pair from the caudal extremity in the male are not 
doubled (Bruce, 1990). 
By its morphology and measurements, R. arii seems to be 
closest to R. gymnocraniae, a species described from leth-
rinid fishes (Lethrinidae) of the South Pacific Ocean in the 
Australian region (Bruce, 1990). However, in contrast to R. 
arii, papillae of the third pair (counting from the caudal 
extremity) in R. gymnocraniae are single (Bruce, 1990). 
These two species also differ in the host orders (Perci-
formes vs. Siluriformes) and the geographical distribution. 
Bruce (1990) characterized the species of Ichtyascaris 
described by him (see also his generic diagnosis) as pos-
sessing lateral alae “forming cordons on tail”. However, 
our observations show that, at least in R. etelidis, R. 
nemipteri and R. arii, this may concern only females, 
whereas lateral alae of males extend posteriorly only to a 
short distace anterior to the level of the cloacal aperture 
(i.e., they are missing on the tail). 
All the hitherto described species of Raphidascaris 
(Ichtyascaris) differ from the new species in the type of 
hosts. Raphidascaris arii is the first nominal species of this 
subgenus reported from fishes of the order Siluriformes 
(see Bruce et al., 1994; Moravec & Justine, 2005, 2011). 
All the above-mentioned species were described from 
other geographical regions (North and South Pacific near 
China, Japan, Australia and New Caledonia, and the At-
lantic Ocean near Brazil) than R. arii. This is the first 
nominal species of this subgenus reported from the Gulf of 
Thailand. It is highly probable that the nematodes reported 
as Raphidascaris sp. by Purivirojkul (2009) from Plotosus 
anguillaris (= P. lineatus) from the Gulf of Thailand be-
longed to this newly described species. 
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