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Abstract
Species of Cosmocerca Diesing, 1861 (Ascaridomorpha: Cosmocercoidea), are common nematode parasites of amphibians. In the
present study, a new species of Cosmocerca, namely C. simile n. sp., was described using light and scanning electron microscopy, and
sequencing different nuclear andmitochondrial genetic markers (i.e. small ribosomal DNA (18S), large ribosomal DNA (28S), internal
transcribed spacer (ITS) and cytochrome c oxidase subunit 1 (cox1)).Cosmocerca simile n. sp. differs from its congeners based on body
size, morphology and number of plectanes, relative length of spicules and gubernaculum and spicules to total body length and
morphology and length of tail. Molecular analysis showed no nucleotide polymorphisms among different individuals of the new
species regarding nuclear DNA. Very low intraspecific nucleotide variation (0.52–0.78%) was detected in cox1 mtDNA. In contrast,
the level of interspecific nucleotide variation betweenC. simile n. sp. and its congeners were distinctly higher (2.74–18.1% in the partial
ITS region and 10.2–13.5% in the partial cox1 region, respectively) than that of intraspecific variation. Phylogenetic analyses using
maximum likelihood (ML) inference based on the partial ITS and cox1 sequence data both supported the new species to be a member
of the genus Cosmocerca, and formed a sister relationship to C. japonica. The newly obtained genetic data are important for further
studies of DNA-based taxonomy, population genetics and phylogenetics of the Cosmocercoidea.
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Introduction

Species of Cosmocerca Diesing, 1861 (Ascaridomorpha:
Cosmocercoidea), are common nematode parasites occurring
in the digestive tract of various amphibians (Yamaguti 1938;
Skrjabin et al. 1961; Baker and Green 1988; Moravec and Sey
1985; Moravec and Baruš 1990; Bursey et al. 2015; Sou and
Nandi 2015). To date, approximately 30 species of
Cosmocerca have been reported worldwide (Rizvi et al.
2011; Bursey et al. 2015; Sou et al. 2018a). Of them, only

C. japonica Yamaguti 1938 and C. ornata (Dujardin, 1845)
were recorded in China.

In recent years, molecular approaches have been widely
used for exact identification of ascaridid nematodes and treat-
ment of some unsolved taxonomical problems with morpho-
logical methods (i.e. diagnosis of eggs and larvae, discovery
of cryptic species and delimitation of phenotypic variation)
(Li et al. 2012, 2014, 2017; Sato et al. 2015; Zhang et al.
2018; Chen et al. 2018; Zhao et al. 2017, 2018). However,
our present knowledge of molecular identification of the
cosmocercoid nematodes remains very limited, due to the
paucity of genetic data. Currently, only 20 species of
Cosmocercoidea have been genetically characterized (i.e.
18S, 28S, ITS, 12S, cox1 and cox2) in the GenBank database.
This situation has hindered the further studies of DNA-based
taxonomy, population genetics and phylogenetics of the re-
ferred superfamily.

During a helminthological survey in Chinese amphibians,
some nematodes were collected from the Asiatic toad Bufo
gargarizans Cantor (Amphibia: Anura). An integrative

Section Editor: Hiroshi Sato

* Liang Li
liangliangex369@126.com

1 Key Laboratory of Animal Physiology, Biochemistry and Molecular
Biology of Hebei Province, College of Life Sciences, Hebei Normal
University, 20 East Road of 2nd South Ring, Yuhua District,
Shijiazhuang 050024, Hebei Province, People’s Republic of China

Parasitology Research (2020) 119:1795–1802
https://doi.org/10.1007/s00436-020-06687-3

http://crossmark.crossref.org/dialog/?doi=10.1007/s00436-020-06687-3&domain=pdf
mailto:liangliangex369@126.com


approach, including light and scanning electron microscopy,
sequencing and analysis of the different nuclear and mito-
chondrial genetic markers (i.e. small ribosomal DNA (18S),
large ribosomal DNA (28S), internal transcribed spacer (ITS)
and cytochrome c oxidase subunit 1 (cox1)), was used to ac-
curately characterize these parasites. Moreover, in order to
determine the systematic position of these nematodes, the
phylogenetic analyses were performed using maximum like-
lihood (ML) inference based on the partial ITS and cox1 se-
quence data, respectively.

Materials and methods

Light and scanning electron microscopy

A total of 542 individuals of the Asiatic toad Bufo gargarizans
Cantor (Amphibia: Anura) collected in Zhejiang Province
were dissected for parasites. Nematodes found in the intestine
were fixed and stored in 80% ethanol prior to study. For light
microscopy studies, nematodes were cleared in lactophenol.
Drawings were made with the use of a Nikon microscope
drawing attachment. For scanning electron microscopy
(SEM), the anterior and posterior ends of nematodes were
re-fixed in 4% formaldehyde solution, post-fixed in 1%
OsO4, dehydrated via an ethanol series and acetone and then
critical point dried. Samples were coated with gold and exam-
ined using a Hitachi S-4800 scanning electron microscope at
an accelerating voltage of 20 kV. Measurements (range,
followed by the mean in parentheses) are given in
micrometres (μm) unless otherwise stated. Type specimens
were deposited in the College of Life Sciences, Hebei
Normal University, Hebei Province, China.

Molecular procedures

One male and seven females of the new species, one female of
C. ornata collected fromHylarana spinulosa (Smith) (Anura:
Ranidae) in Dayaoshan, Guangxi Province, China, and one
female of Cosmocerca sp. collected from Bufo melanostictus
Schneider (Anura: Bufonidae) in Jinghong, Yunnan Province,
China, were used for molecular analysis. Genomic DNA from
the 10 samples was extracted using a Column Genomic DNA
Isolation Kit (Shanghai Sangon, China) according to the man-
ufacturer’s instructions. The partial 18S region was amplified
by polymerase chain reaction (PCR) using the forward primer
18S-F (5′-CGCGAATRGCTCATTACAACAGC-3′) and the
reverse primer 18S-R (5′-GGGCGGTATCTGATCGCC-3′)
(Floyd et al. 2005). The partial 28S region was amplified by
PCR using the forward primer 28S-F (5 ′-AGCG
GAGGAAAAGAAACTAA-3′) and the reverse primer 28S-
R (5′-ATCCGTGTTTCAAGACGGG-3′) (Nadler and
Hudspeth 1998). The ITS-1 region of nuclear rDNA was

amplified by PCR using the forward primer SS1 (5′-GTTT
CCGTAGGTGAACCTGCG-3′) and the reverse primer
SS2R (5′-AGTGCTCAATGTGTCTGCAA-3′). The ITS-2
region of nuclear rDNAwas amplified by PCR using the for-
ward primer NC13 (5′-ATCGATGAAGAACGCAGC-3′) and
the reverse primer NC2 (reverse: 5′-TTAGTTTCTTTTCC
TCCGCT-3′) (Zhu et al. 2000). The partial cox1 region was
amplified by PCR using the forward primer COIF (5′-TTTT
TTGGTCATCCTGAGGTTTAT-3′) and the reverse primer
COIR (5 ′-ACATAATGAAAATGACTAACAAC-3 ′)
(Lazarova et al. 2006). The cycling conditions were as de-
scribed by Chen et al. (2018). PCR products were checked
on GoldView-stained 1.5% agarose gels and purified with
Column PCR Product Purification Kit (Shanghai Sangon,
China). Sequencing was carried out using a Dye Deoxy
Terminator Cycle Sequencing Kit (v.2, Applied Biosystems,
CA, USA) and an automated sequencer (ABI-PRISM 377).
Sequences were aligned using ClustalW2 and adjusted man-
ually. The DNA sequences obtained herein were compared
(using the algorithm BLASTn) with those available in the
National Center for Biotechnology Information (NCBI) data-
base (http://www.ncbi.nlm.nih.gov).

Phylogenetic analyses

Phylogenetic trees were constructed using maximum likeli-
hood (ML) inference with MEGA 6 based on the partial ITS
and cox1 sequence data, respectively. Falcaustra sinensis
(Cosmocercoidea: Kathlaniidae) was treated as the outgroup.
The ingroup includes the representa t ives of the
Cosmocercidae with the ITS and cox1 sequence data available
in the GenBank database (due to only partial ITS-1 sequence
available, C. longicauda was not included in the phylogeny).
We used a built-in function in the softwareMEGA 6 to select a
best-fitting substitution model for the present sequences ac-
cording to the Bayesian information criterion. The K2
(Kimura 2-parameter) + G model for the ITS sequence data
and the HKY (Hasegawa-Kishino-Yano) + G + I model for
the cox1 sequence data were identified as the optimal nucleo-
tide substitutionmodel, respectively. Reliabilities for ML trees
were tested using 1000 bootstrap replications, and bootstrap
values exceeding 50% were showed in the phylogenetic trees.

Results

Cosmocerca simile n. sp. (Figs. 1 and 2)

Small-sized, whitish nematodes. Body cylindrical, maximum
width at about mid-body (Fig. 1A, E). Cuticle with fine trans-
verse striations. Somatic papillae present (Fig. 2a, b). Narrow
lateral alae present in both sexes (Fig. 2a, d, e). Oral aperture
simple, somewhat triangular, surrounded by 3 small lips, each
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lip with inner flanges and several simple somatic papillae (Fig.
2b). Dorsal lip with one pair of large double cephalic papillae;
subventral lips with single large double cephalic papilla and
amphid (Fig. 2b). Oesophagus divided into anterior pharynx,
cylindrical corpus and terminal posterior bulb with valves
(isthmus indistinct) (Fig. 1A, B, E). Nerve ring located at
about 1/2 of oesophageal length (Fig. 1A, B, E). Excretory
pore at level of oesophageal bulb (Figs. 1A, B, E and 2a, f).
Deirids not observed. Tail conical, with pointed tip in both
sexes (Figs. 1A, D, E, I and 2d, e).

Male (based on 3 mature specimens) Body 1.93–2.71 (2.42)
mm long; maximum width 218–277 (248). Oesophagus 327–
347 (333) in total length, representing 12.5–16.9 (14.1) % of
body length; pharynx and corpus 257–287 (271) long; size of
bulb 50–59 (56) × 59–79 (69). Nerve ring 129–168 (149) and
excretory pore 267–347 (297) from anterior extremity, respec-
tively. Lateral alae extending from some distance posterior to
base of lips as far as level of third pair of pre-cloacal plectane

(Fig. 2e). Posterior end of body distinctly ventrally curved
(Figs. 1E and 2e). Spicules small and equal, well sclerotized,
with distal end pointed, 79–99 (89) long, representing 3.28–
4.10 (3.72) % of body length (Fig. 1E, F). Gubernaculum
small and conical, well sclerotized, 50–69 (58) long (Fig.
1G). Five pairs of pre-cloacal plectanes present (Figs. 1E, I
and 2e). Plectane consisting of central papilla with 5–6 cutic-
ular tubercles on underlying sclerotized segments (Figs. 1H
and 2h). Six pairs of postclocal, subventral, large, and simple
papillae (distinguishable from somatic papillae) present. Tail
149–168 (158) long, representing 6.20–7.72 (6.53) % of body
length, ending in a small spike (Figs. 1E, I and 2e).

Female (based on 10 mature specimens) Body 4.65–6.21
(5.45) mm long; maximum width 446–614 (526).
Oesophagus 495–545 (528) mm in total length, representing
7.97–11.3 (9.78) % of body length; pharynx and corpus 376–
436 (408) long, size of bulb 109–139 (120) × 139–158 (145).
Nerve ring 168–218 (193) and excretory pore 366–554 (457)

Fig. 1 Cosmocerca simile n. sp.
collected from Asiatic toad Bufo
gargarizans Cantor (Amphibia:
Anura) in China (A–K). (A) body
of female, lateral view; (B) ante-
rior part of female, lateral view;
(C) region of vulva, lateral view;
(D) tail of female, lateral view; (E)
body of male, lateral view; (F)
spicules, ventral view; (G)
gubernaculum, ventral view; (H)
plectane, ventral view; (I) poste-
rior end of male, ventral view; (J)
egg; (K) larva; (L) spicules of
C. ornata collected from
Hylarana spinulosa (Smith)
(Anura: Ranidae) in China, ven-
tral view. Scale bars: A =
500 μm; B–E = 200 μm; F, G, J–
L = 50 μm; H, I = 100 μm
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from anterior extremity, respectively. Lateral alae extending
from some distance posterior to base of lips and ending at base
of tail tip (Fig. 2d). Vulva with transverse slit opening, with
slightly salient lips, 2.12–3.06 (2.48) mm from anterior ex-
tremity, representing 41.4–49.3 (45.4) % of body length
(Figs. 1C and 2c). Vagina muscular, each uterus full of
larvated eggs (sometimes premature larvae also present in
uterus); egg oval, thin-walled, with smooth surface, 59–119
(94) × 50–89 (66) (n = 20) (Figs. 1J, K and 2g). Tail 594–842
(780) long, representing 12.8–13.6 (14.3) % of body length,
with long filamentous tip (Figs. 1A, D and 2d). Phasmids not
observed.

Taxonomic summary

Type host. Asiatic toad Bufo gargarizans Cantor (Amphibia:
Anura).

Type locality. Yuyao, Zhejiang Province, China.
Site of infection. Intestine.

Level of infection: 27.7% (150 out of 542 B. gargarizans)
were infected with intensity of 1–19 (mean 3.5) nematodes.

Type deposition. Holotype, male (HBNU–N-2019A021C-
L); allotype, female (HBNU–N-2019A022C-L); paratypes: 2
males, 100 females (HBNU–N-2019A023C-L).

Etymology. The specific epithet is derived from the Latin
word -similis and refers to the striking similarity with
C. japonica Yamaguti, 1939 and C. novaeguineae Moravec
& Sey, 1990.

Molecular characterization

18S region

The three 18S sequences of C. simile n. sp. were 1681 bp in
length, representing only one genotype. Currently, there is no
species of Cosmocerca with the 18S sequence in GenBank.
Pairwise comparison of C. simile n. sp. with the other species
of Cosmocercidae with the 18S sequenced available in

Fig. 2 Scanning electron
micrographs of Cosmocerca
simile n. sp. collected from
Asiatic toad Bufo gargarizans
Cantor (Amphibia: Anura) in
China. a Anterior part of female
(lateral ala and excretory pore
arrowed, black arrows indicate
somatic papillae), ventrolateral
view. b Cephalic end of female
(somatic papillae arrowed), apical
view. cMagnified image of vulva,
ventral view. d Tail of female
(caudal alae arrowed), ventral
view. e Posterior end of male
(plectanes and caudal ala
arrowed), ventral view. f
Magnified image of excretory
pore. g Larvae. h Magnified
image of plectane. Abbreviations:
a, lateral alae; ep, excretory pore;
dl, dorsal lip; vl, ventrolateral lip
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GenBank, i.e. Cosmocercoides dukae (FJ516753), C. pulcher
(LC018444, MH178322–MH178326), C. qingtianensis
(MH032769–MH032771, MH178319–MH178321),
C. tonkinensis (AB908160), C. wuyiensis (MK110872),
Nemhe l i x baker i (DQ118537) , Neoxysoma t ium
brevicaudatum (JF713457) and Rail l ie tnema sp.
(DQ503461), displayed 1.25–2.25% of nucleotide diver-
gence. The 18S sequences of C. simile n. sp. (accession num-
bers MN839758–MN839760) were deposited in GenBank
database (http://www.ncbi.nlm.nih.gov).

Partial ITS region

The eight ITS sequences of C. simile n. sp. were 961 bp in
length, representing only one genotype. There are four species
ofCosmocercawith the ITS sequenced available in GenBank,
i.e. C. japonica Yamaguti, 1939 (LC052772–LC052782),
C. ornata (Dujardin, 1845) (MT108302), Cosmocerca sp.
(MT108303) and C. longicauda (Linstow, 1885) (only ITS-
1 sequences available, MG594349–MG594351). Pairwise
comparison of C. simile n. sp. with C. japonica, C. ornata
and Cosmocerca sp. showed 2.74–3.37% (C. japonica) to
18.1% (C. ornata) of nucleotide divergence, respectively
(Table 1). However, about 27.0% nucleotide divergence in
the ITS-1 region was detected between C. simile and
C. longicauda. Pairwise comparison of C. simile n. sp. with
the other species of Cosmocercidae with the ITS sequenced
available in GenBank, i.e. Cosmocercoides pulcher
(MH178314–MH178318, LC018444), C. qingtianensis
(MH178311–MH178313, MH032772–MH032774),
C. tonkinensis (AB908160, AB908161) and C. wuyiensis
(MK110871), displayed 27.6–28.2% of nucleotide diver-
gence. The ITS sequences of C. simile n. sp. were deposited
in GenBank database (http://www.ncbi.nlm.nih.gov)
(accession numbers MN839761–MN839768).

Partial 28S region

The three 28S sequences of C. simile n. sp. were 738 bp in
length, representing only one genotype. There is no species of
Cosmocerca with the 28S sequenced in GenBank. Pairwise
comparison of C. simile n. sp. with the other species of
Cosmocercidae with the 28S sequenced available in

GenBank, i.e. C. pulcher (LC018444) and C. tonkinensis
(AB908160), displayed 10.4–10.7% of nucleotide diver-
gence. The 28S sequences of C. simile n. sp. were deposited
in GenBank database (http://www.ncbi.nlm.nih.gov)
(accession numbers MN833301–MN833303).

Partial cox1 region

The three cox1 sequences of C. simile n. sp. were 384 bp in
length, representing three different genotypes and showing
0.52–0.78% of nucleotide divergence. There are three species
of Cosmocerca with cox1 sequenced available in GenBank,
i.e. C. japonica (LC052756–LC052770), C. ornata
(MT108304) and Cosmocerca sp. (MT108305). Pairwise
comparison of C. simile n. sp. with the three species of
Cosmocerca displayed 10.2–15.5% of nucleotide divergence,
respectively (Table 1). Pairwise comparison of C. simile n. sp.
with the other species of Cosmocercidae with the cox1 se-
quenced available in GenBank, including C. pulcher
(MH178306–MH178310, LC052771) and C. qingtianensis
(MH178303–MH178305, MH032775–MH032777),
displayed 13.7–19.5% of nucleotide divergence. The cox1
sequences of C. simile n. sp. were deposited in GenBank da-
tabase (http://www.ncbi.nlm.nih.gov) (accession numbers
MN839755–MN839757).

Phylogenetic analyses

The phylogenetic trees were constructed using the partial ITS
and cox1 sequence data, respectively, which showed similar
topology. The representatives of the family Cosmocercidae
were divided into two clades (genera), the genus
Cosmocerca and the genus Cosmocercoides. Both of the phy-
logenetic trees displayed that Cosmocerca simile n. sp. clus-
tered together with C. japonica, and C. ornata formed the
most basal branch in Cosmocerca (Figs. 3 and 4).

Discussion

In the genus Cosmocerca, C. japonica Yamaguti, 1938,
C. acanthurum Falcón-Ordaz et al., 2007, C. ornata
(Dujardin, 1845), C. banyulensis Chabaud & Campana-

Table 1 Nucleotide divergence
among four Cosmocerca species
in the ITS and cox1 sequences

ITS C. simile n. sp. C. ornata Cosmocerca sp. C. japonica
cox1

C. simile n. sp. – 18.1% 9.04% 2.74–3.37%

C. ornata 12.2–12.5% – 20.3% 14.9–18.0%

Cosmocerca sp. 13.0–13.5% 13.5% – 7.37–8.54%

C. japonica 10.2–13.5% 12.3–15.5% 12.0–15.5% –
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Rouget, 1955, C. cruzi Rodrigues & Fabio, 1970,
C. novaeguineae Moravec & Sey, 1990, C. paraguayensis
Moravec & Kaiser, 1994, C. parva Travassos, 1925,
C. podicipinus Baker & Vaucher, 1984, C. travassosi
Rodrigues & Fabio, 1970; C. kalesari Rizvi, Bursey &
Bhutia, 2011; C. microhylae Sou & Nandi, 2015 and
C. bengalensis Sou, Sow & Nandi, 2018, have five pairs of
plectanes, as same as in C. simile n. sp. (Chabaud and

Campana-Rouget 1955; Rodrigues and Fabio 1970a, b;
Baker and Vaucher 1984; Rizvi et al. 2011; Sou and Nandi
2015; Falcón-Ordaz et al. 2007; Sou et al. 2018b).

Among the above mentioned species, C. acanthurum re-
ported from plethodontid salamanders in Mexico, could be
easily distinguished from the new species by the unique spiny
tail of females (vs female tail without spines in the new spe-
cies) (Falcón-Ordaz et al. 2007). Cosmocerca simile n. sp.
differs from C. parva, C. podicipinus, C. cruzi and
C. travassosi by having different morphology of plectanes
(i.e. plectanecentral papilla surrounded by 1–2 complete cir-
cles of tubercles vs plectane central papilla surrounded by
tubercles forming about a quarter of a circle in the new spe-
cies) (Rodrigues and Fabio 1970a, b; Baker and Vaucher
1984; González and Hamann 2008). The new species is also
different fromC. japonica and C. ornata by having well scler-
otized spicules distinctly longer than gubernaculum (vs weak-
ly sclerotized and thin spicules slightly shorter than
gubernaculum in C. ornata and nearly completely atrophied
spicules in C. japonica) (Fig. 1F, L) and much longer tail in
females (0.59–0.84 mm, representing 12.8–13.6% of body
length vs 0.19–0.45mm, representing less than 10.0% of body
length) (Yamaguti 1938; Kung and Wu 1945, Moravec and
Sey 1985; Sou et al. 2018b). Cosmocerca simile n. sp. can be
easily distinguished from C. bengalensis by having two sepa-
rated spicules and small gubernaculum (vs spicules fused to a
single spatulate body and gubernaculum absent according to
Sou et al. (2018a)), shorter tail in males (0.15–0.17 mm,
representing 6.20–7.72% of body length vs 0.29–0.36 mm,
representing 13.4–15.4% of body length) and much longer tail
in females (0.59–0.84 mm, representing 12.8–13.6% of body
length vs 0.42–0.45 mm, representing 7.90–8.55% of body
length) (Sou et al. 2018a). However, we considered that Sou
et al. (2018a) mistook the gubernaculum as ‘fused’ spicules.
The spicules of this species seems to be atrophied.

With lateral alae ending at base of caudal filament and
relatively longer spicules (spicules representing 13.5–14.1%
of body length) (Sou and Nandi 2015), C. microhylae also
differs from the new species (vs lateral alae ending at level
of third pair of pre-cloacal plectane and spicules representing
3.28–4.10% of body length). Cosmocerca banyulensis can be
differentiated from the new species by having particular cu-
ticular hood (vs absence of this structure in the new species),
smaller body size and relatively longer tail in males (0.97 mm,
tail length representing about 18.0% of body length vs 1.93–
2.71 mm, tail length representing about 6.20–7.72% of body
length) (Chabaud and Campana-Rouget 1955). Cosmocerca
kalesari has weakly sclerotized spicules slightly shorter than
gubernaculum and relatively shorter tail in females (tail length
representing 8.04–10.6% of body length) (Rizvi et al. 2011),
which is different from C. simile n. sp. (spicules well sclero-
tized, distinctly longer than gubernaculum; tail length
representing 12.8–13.6% of body length).

Fig. 4 Maximum likelihood (ML) trees based on the partial cox1 se-
quence data showing the phylogenetic relationships of the representatives
of the Cosmocercidae. Falcaustra sinensis (Cosmocercoidea:
Kathlaniidae) was treated as the outgroup

Fig. 3 Maximum likelihood (ML) trees based on the partial ITS sequence
data showing the phylogenetic relationships of the representatives of the
Cosmocercidae. Falcaustra sinensis (Cosmocercoidea: Kathlaniidae)
was treated as the outgroup
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Moravec and Sey (1990) original ly descr ibed
C. novaeguineae from Platymantis papuensis Meyer in
Papua New Guinea. One of the present authors (Li. L) re-
examined the type material of this species (Cat. No. N-387)
deposited in Institute of Parasitology, Biology Centre of the
Czech Academy of Sciences, Czech Republic and concluded
that the morphology and measurements of male of
C. novaeguineae are very similar to that of the new species.
However, C. simile n. sp. can be differentiated from
C. novaeguineae by having well sclerotized spicules distinctly
longer than gubernaculum (vs spicules atrophied, distinctly
shorter than gubernaculum) and lateral alae extending to level
of third pair of pre-cloacal plectanes in males (vs lateral alae
extending to cloaca), and distinctly shorter tail in females
(0.59–0.84 mm vs 0.31–0.39 mm). In addition, the new spe-
cies was found in the Palaearctic region, but C. novaeguineae
is distributed in Oceanian region. Consequently, we consid-
ered they are different species. Baker and Vaucher (1984)
reported C. ornata from three species of frogs in Paraguay.
Later, Moravec and Baruš (1990) considered that the material
of C. ornata in Baker and Vaucher (1984) represented a new
species (instead of C. ornata), and named Baker and
Vaucher’s (1984) material as C. uruguayensis Moravec and
Baruš 1990. However, the name of C. uruguayensis has been
pre-occupated by C. uruguayensis Lent and Freitas, 1948.
Thus Moravec and Kaiser (1994) proposed a new name,
C. paraguayensis for it. Cosmocerca paraguayensis can be
easily distinguished from the new species by having weakly
sclerotized spicules slightly shorter than gubernaculum (vs
wel l sc lero t ized spicules d is t inc t ly longer than
gubernaculum), different morphology of tail in females (tail
tapering abrumptly in about proximal fifth to a long caudal
filament vs tail tapering abrumptly in bout proximal second to
a long caudal filament) and different zoogeographical distri-
bution (Neotropical region vs Palaearctic region).

The phylogenetic results based on the partial ITS and cox1
sequence data both supported that the new species and
C. japonica have very close relationship. These results are
consistent with the morphological data in which morphology
and measurements of the new species are most similar to that
of C. japonica (see the taxonomic remarks). However, the
high level of interspecific nucleotide divergence was detected
in ITS and cox1 sequences between C. simile n. sp. and
C. japonica (2.74–3.37% and 10.2–13.5%, respectively), that
indicated C. simile n. sp. and C. japonica represent different
species.

The newly obtained genetic data of Cosmocerca species
are very important for the further studies of the DNA-based
taxonomy, population genetics and phylogenetics of the su-
perfamily Cosmocercoidea.
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