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Abstract
Purpose To describe three new species of Cosmetocleithrum in the gills of Trachelyopterus galeatus (Siluriformes, Aucheni-
pteridae) from Aguapeí River, Upper Paraná River basin, São Paulo State, Brazil.
Methods Fifty-three specimens of T. galeatus were captured in the mouth of the Aguapeí River from August 2013 to June 
2014. Monogeneans were mounted unstained in Hoyer’s and Gray and Wess’s medium.
Results Cosmetocleithrum spathulatum sp. n., Cosmetocleithrum baculum sp. n., and Cosmetocleithrum galeatum sp. n. differ 
from all known congeneric species mainly in the morphology of the accessory piece (i.e. spatulate-shaped, claviform, and a 
straight rod with hook-shaped distal portion, respectively). Also, the three new species share hooks with different sizes with 
hooks pairs 5 and 7 bigger than others and with an erect delicate point, inconspicuous thumb, longer shaft, and slender shank.
Conclusions To date, 18 species of Cosmetocleithrum were recognised parasitizing siluriforms in the Neotropical region. The 
present study expands the number to 21 species, however, despite this increase, the number of known taxa of monogeneans 
in neotropics is far from representing the ideal situation.

Keywords Aguapeí River · Ancyrocephalinae · Catfishes · Neotropical region · Paraná River basin

Introduction

Freshwater fishes of the order Siluriformes present a rich 
fauna of gill monogeneans in the Neotropical region [1–3]. 
Among Siluriformes, fishes of the family Auchenipteridae 
harbour dactylogyrids from three genera in Brazil and Peru: 
Cosmetocleithrum Kritsky, Thatcher and Boeger, 1986, 
Demidospermus Suriano, 1983, and Vancleaveus Kritsky, 
Thatcher and Boeger, 1986 [4].

Cosmetocleithrum was erected by Kritsky et al. [5] to 
accommodate dactylogyrids parasitizing siluriforms in 
the Neotropical region. Species of this genus are charac-
terized mainly by having a dorsal bar with two submedial 

projections. To date, 18 valid species of Cosmetocleithrum 
are known to parasitize freshwater fishes of the families 
Pimelodidae, Doradidae, and Auchenipteridae [3, 5–10] 
(Table 1). Among them, four species parasitize hosts of the 
family Auchenipteridae: Cosmetocleithrum striatuli Abdal-
lah, Azevedo and Luque, 2012 from Trachelyopterus stria-
tulus (Steindachner, 1877) and Auchenipterus nuchalis (Spix 
and Agassiz, 1829), Cosmetocleithrum laciniatum Yamada, 
Yamada, Silva and Anjos, 2017 from Trachelyopterus galea-
tus (Linnaeus, 1766), Cosmetocleithrum berecae Cohen, 
Justo, Gen and Boeger, 2020, and Cosmetocleithrum nunani 
Cohen, Justo, Gen and Boeger, 2020 from Auchenipterus 
nuchalis, all species described in Brazil. 

During a parasitological survey of freshwater fishes from 
an environmental protection area, Aguapeí River, Upper 
Paraná River basin, São Paulo State, Brazil, were retrieved 
specimens of monogeneans on the gills of T. galeatus. 
Herein, we describe three new species of Cosmetocleithrum 
in this fish host.
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Materials and Methods

Fifty-three specimens of T. galeatus (standard length in cm: 
13.66 ± 1.61 [mean ± sd] and 11–17 [range] were captured 
in the mouth of the Aguapeí River (21° 03′03.16″ S; 51° 
45′58.16″ W) (the map of the study area is available in [11]) 
from August 2013 to June 2014. The hosts were collected 

under the license number 577/2015 IBAMA (Brazilian 
Institute of Environment and Renewable Natural Resources) 
and SP/538/88 DEFOP (Department of the Development of 
Fishery and Inspection). All animal procedures were per-
formed in full compliance with the Animal Experimentation 
Ethics Commission (Authorisation No.120-CEEA of the São 
Paulo State University—UNESP). In the laboratory, fishes 
were identified according to Graça and Pavanelli [12].

Table 1  List of species of Cosmetocleithrum Kritsky, Thatcher and Boeger, 1986, type hosts, and geographical distribution

Cosmetocleithrum species Host Family Locality References

C. gussevi Kritsky, Thatcher and 
Boeger, 1986 (type species)

Oxydoras niger (Valenciennes, 
1821)

Doradidae Janauacá Lake, Amazonas, Brazil [5]

C. confusus Kritsky, Thatcher and 
Boeger, 1986

Oxydoras niger (Valenciennes, 
1821)

Doradidae Janauacá Lake, Amazonas, Brazil [5]

C. bulbocirrus Kritsky, Thatcher 
and Boeger, 1986

Pterodoras granulosus (Valenci-
ennes, 1821)

Doradidae Janauacá Lake, Amazonas, Brazil [5]

C. parvum Kritsky, Thatcher and 
Boeger, 1986

Oxydoras niger (Valenciennes, 
1821)

Doradidae Janauacá Lake, Amazonas, Brazil [5]

C. rarum Kritsky, Thatcher and 
Boeger, 1986

Oxydoras niger (Valenciennes, 
1821)

Doradidae Janauacá Lake, Amazonas, Brazil [5]

C. sobrinus Kritsky, Thatcher and 
Boeger, 1986

Oxydoras niger (Valenciennes, 
1821)

Doradidae Janauacá Lake, Amazonas, Brazil [5]

C. longivaginatum Suriano and 
Incorvaia, 1995

Pimelodus albicans (Valenciennes, 
1840)

Pimelodidae De La Plata River, Argentina [6]

C. striatuli Abdallah, Azevedo and 
Luque, 2012

Trachelyopterus striatulus (Stein-
dachner, 1877)

Auchenipteridae Guandu River, Rio de Janeiro, 
Brazil

[7]

C. tortum Mendoza-Franco, Men-
doza-Palmero and Scholz, 2016

Nemadoras hemipeltis (Eigenmann, 
1925)

Doradidae Fish market in Belén, Iquitos, Peru [24]

C. bifurcum Mendoza-Franco, 
Mendoza-Palmero and Scholz, 
2016

Hassar orestis (Steindachner, 1875) Doradidae Aquarium Río Momón, Iquitos, 
Peru

[24]

C. laciniatum Yamada, Yamada, 
Silva and Anjos, 2017

Trachelyopterus galeatus (Lin-
naeus, 1766)

Auchenipteridae Aguapeí River, Paraná River basin, 
São Paulo, Brazil

[8]

C. trachydorasi (= Paracosmeto-
cleithrum trachydorasi) (Acosta, 
Scholz, Blasco-Costa, Alves and 
Silva, 2018)

Trachydoras paraguayensis (Eigen-
mann & Ward, 1907)

Doradidae Aguapeí River Paraná River basin, 
São Paulo, Brazil

[2]

C. phryctophallus Soares, Neto and 
Domingues, 2018

Hassar orestis (Steindachner, 1875) Doradidae Xingu River, Pará [3]

C. leandroi Soares, Neto and 
Domingues, 2018

Hassar gabiru Birindelli, Fayal and 
Wosiacki, 2011

Doradidae Bacajá River, Pará [3]

C. akuanduba Soares, Neto and 
Domingues, 2018

Hassar gabiru Birindelli, Fayal and 
Wosiacki, 2011

Doradidae Xingu River, Pará [3]

C. gigas Morey, Cachique and 
Babilonia, 2019

Oxidoras niger (Valenciennes, 
1821)

Doradidae Iquitos, Peru [9]

C. berecae Cohen, Justo, Gen and 
Boeger, 2020

Auchenipterus nuchalis (Spix and 
Agassiz, 1829)

Auchenipteridae Arraias River, Tocantins, Brazil [10]

C. nunani Cohen, Justo, Gen and 
Boeger, 2020

Auchenipterus nuchalis (Spix and 
Agassiz, 1829)

Auchenipteridae Mangues River, Tocantins, Brazil [10]

Cosmetocleithrum spathulatum 
sp. n

Trachelyopterus galeatus (Lin-
naeus, 1766)

Auchenipteridae Aguapeí River, Paraná River basin, 
São Paulo, Brazil

Present study

Cosmetocleithrum baculum sp. n Trachelyopterus galeatus (Lin-
naeus, 1766)

Auchenipteridae Aguapeí River, Paraná River basin, 
São Paulo, Brazil

Present study

Cosmetocleithrum galeatum sp. n Trachelyopterus galeatus (Lin-
naeus, 1766)

Auchenipteridae Aguapeí River, Paraná River basin, 
São Paulo, Brazil

Present study
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After capture, some hosts were frozen and later exam-
ined in the laboratory, whereas some freshly killed hosts 
were examined in situ, having the monogeneans recov-
ered and fixed with a glycerin–ammonium picrate (GAP) 
mixture to study their sclerotized structures [13]. In the 
laboratory, gills were removed and placed in Petri dishes 
with tap water, and then examined under a stereomicro-
scope. Monogenean specimens were mounted unstained in 
Hoyer’s and Gray and Wess’s medium [5].

The parasites were analysed using a V3 Leica Applica-
tion Suite (LAS) computerised system for image analy-
sis adapted in a microscope with differential interference 
contrast. Drawings were obtained with the aid of a camera 
lucida mounted on a Leica DMLS microscope equipped 
with phase-contrast optics. Measurements are in microm-
eters and expressed as the mean is followed by the range 
and the number of specimens measured in parentheses. 
Landmark definition and morphometric measurements 
of haptor sclerotized parts and copulatory complex were 
taken according to Gussev [14] and Řehulková et al. [15] 
(Fig. 1). The numbering and distribution of hook pairs 
follow Mizelle [16]. Specific terminology of the genus 
Cosmetocleitrum follows Kritsky et al. [5]. The prevalence 
and mean intensity of infection were calculated following 
Bush et al. [17].

Type and voucher specimens were deposited in the Hel-
minthological Collection of the Instituto Oswaldo Cruz 
(CHIOC), Rio de Janeiro, Brazil. Other paratypes were 
deposited in the Helminthological Collection of the Insti-
tute of Biosciences (CHIBB), Botucatu, São Paulo State, 
Brazil.

Results

Dactylogyridae Bychowsky, 1933.
Ancyrocephalinae Bychowsky, 1937.
Cosmetocleithrum Kritsky, Thatcher and Boeger, 1986.
Cosmetocleithrum spathulatum sp. n.
(Fig. 2a–h).

Taxonomic Summary

Type-host: Trachelyopterus galeatus (Linnaeus, 1766) (Silu-
riformes: Auchenipteridae).

Type-locality: Mouth of the Aguapeí River, Upper Par-
aná River, São Paulo State, Brazil (21° 03′03.16″ S and 51° 
45′58.16″ W).

Site of infestation: Gill lamellae.
Type-material: Holotype, CHIOC 39420a; Paratypes, 

CHIOC 39420b, 39421a, 39421b and CHIBB 607L, 608L, 
609L, 610L, 611L, 612L, 613L, 614L.

Prevalence and mean intensity of infestation: 94% (50 of 
53 fishes examined) and 21.54 parasites per parasitized host.

Etymology: The specific name derives from Latin 
(spathula = “spatula”) and refers to the shape of the base of 
the accessory piece.

Description

[Based on 25 specimens: seven fixed in GAP, five stained 
with Gray and Wess´s medium, and 13 stained with Hoy-
er’s medium]. Body fusiform 385 (286–527, n = 10) long, 

Fig. 1  Scheme of measurements 
for the sclerotized structures of 
the haptor and copulatory com-
plex of Cosmetocleitrum spp.: a 
total length of anchor, b length 
of base, c length of superficial 
root, d length of deep root, e 
length of point, f total length of 
hook, g total length of bar, h bar 
height, i bar width, j total curve 
length of MCO (dash line), k 
accessory piece length
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126 (71–192, n = 9) wide near mid-length (Fig. 2a). Three 
bilateral pairs of head organs poorly developed. Eye-spot 
granules subspherical, scattered throughout cephalic region. 
Pharynx spherical 26 (20–33, n = 8) in diameter, muscular, 
glandular; esophagus short. Two intestinal caeca confluent 
posteriorly to testis, lacking diverticula. Gonads in tandem, 
germarium pre-testicular 36 (31–45, n = 3) long, 26 (24–27, 
n = 3) wide. Testis posterior to germarium 53 (48–62, n = 3) 
long, 25 (18–32, n = 3) wide; vas deferens looping left intes-
tinal caecum. Seminal vesicle a dilation of vas deferens; pro-
static reservoir spherical, anterior to seminal vesicle. Copu-
latory complex (Fig. 2b) comprising male copulatory organ 
(MCO) 56 (50–64, n = 17) long, sclerotized, coiled, with 
about 1½ counterclockwise ring, a sclerotized base bulb-
shaped; and an accessory piece 22 (18–27, n = 18) long, not 
articulated with MCO, spatula-shaped, distally bifurcate, 
robust, distal portion serving as guide from middle portion 

of MCO. Vagina single, muscular, with thickened wall open-
ing on left margin of body. Peduncle narrow; haptor subhex-
agonal 89 (78–104, n = 7) long, 80 (65–98, n = 9) wide, with 
seven pairs of hooks, with ancyrocephaline distribution. 
Ventral bar with enlarged ends (Fig. 2e): (g) 28 (22–34, 
n = 20); (h) 5 (3–8, n = 19); (i) 3 (2–5, n = 21). Dorsal bar 
yoked-shaped, with two submedial projections (Fig. 2f): (g) 
27 (21–33, n = 19); (h) 5 (4–7, n = 19); (i) 4 (3–7, n = 20). 
Anchors similar, with well-developed roots, tapered super-
ficial root, conspicuous deep root, evenly curved shaft and 
elongated point. Ventral anchor (Fig. 2g): (a) 27 (25–29, 
n = 19); (b) 23 (20–25, n = 19); (c) 10 (8–11, n = 19); (d) 2 
(1–3, n = 19); (e) 12 (8–14, n = 19). Dorsal anchor (Fig. 2h): 
(a) 25 (24–27, n = 20); (b) 22 (19–24, n = 20); (c) 10 (7–11, 
n = 20); (d) 2 (2–3, n = 20); (e) 11 (8–14, n = 20). Hooks 
pairs 1–4 and 6 (Fig. 2c) 15 (14–16, n = 22) long, with 
FH loop about 60% shank length, slender uniform shank, 

Fig. 2  Cosmetocleithrum 
spathulatum sp. n. from the gills 
of Trachelyopterus galeatus 
(Linnaeus, 1766). a Whole 
mount in ventral view (com-
posite); b Copulatory complex 
(ventral view); c Hook pairs 
1–4 and 6; d Hook pairs 5 and 
7; e Ventral bar; f Dorsal bar; 
g Ventral anchor; h Dorsal 
anchor. Scale bars: a = 100 µm; 
b–h = 20 µm
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expanded tip, posteriorly directed thumb, straight shaft, and 
evenly curved point. Hooks pairs 5 and 7 (Fig. 2d)16 (16–17, 
n = 8) long, with FH loop about 50% shank length, erect 
shaft, straight shank, erect delicate point, and inconspicuous 
thumb. Oviduct, ootype, seminal receptacle, uterus, and egg 
not observed. Vitelline follicles dense, dispersed throughout 
trunk but absent in region of reproductive organs and MCO.

Remarks

Cosmetocleithrum spathulatum sp. n. differs from all previ-
ously known congeneric species in the morphology of its 
accessory piece, i.e. spatulate-shaped proximal region. The 
new species closely resembles Cosmetocleithrum parvum 
Kritsky, Thatcher and Boeger, 1986, Cosmetocleithrum 
phryctophallus Soares, Neto and Domingues, 2018, Cos-
metocleithrum tortum Mendoza-Franco, Mendoza-Palmero 
and Scholz, 2016, and Cosmetocleithrum trachydorasi 
(Acosta, Scholz, Blasco-Costa, Alves and da Silva, 2018) 
Cohen, Justo, Gen and Boeger, 2020 by possessing a vaginal 
vestibule cup-shaped. Despite this similarity, only C. tortum 
presents a dextral vagina. Cosmetocleithrum spathulatum 
sp. n. resembles Cosmetocleithrum longivaginatum Suriano 
and Incorvaia, 1995, Cosmetocleithrum bifurcum Mendoza-
Franco, Mendoza-Palmero and Scholz, 2016, C. tortum, and 
C. nunani which present hooks dissimilar in size. However, 
the new species can be distinguished from these species, by 
presenting members of hooks pairs 5 and 7 bigger than oth-
ers and with an erect delicate point, inconspicuous thumb, 
longer shaft, and slender shank.

Cosmetocleithrum baculum sp. n.
(Fig. 3a–h).

Taxonomic Summary

Type-host: Trachelyopterus galeatus (Linnaeus, 1766) (Silu-
riformes: Auchenipteridae).

Type-locality: Mouth of the Aguapeí River, Upper Par-
aná River, São Paulo State, Brazil (21° 03′03.16″ S and 51° 
45′58.16″ W).

Site of infestation: Gill lamellae.
Type-material: Holotype, CHIOC 39417; Paratypes, 

CHIOC 39418, 39419 and CHIBB 618L, 619L.
Prevalence and mean intensity of infestation: 17% (9 of 

53 fishes examined) and 1.22 parasites per parasitized host.
Etymology: The specific name derives from Latin (bacu-

lum = “a little stick”) and refers to the clavate shape of the 
accessory piece.

Description

[Based on 18 specimens: 15 stained with Hoyer’s medium, 
one stained with Gray and Wess’s medium and two fixed 

in GAP]. Body fusiform and robust 667 (509–814, n = 11) 
long, 155 (117–198, n = 10) wide near midlength (Fig. 3a). 
Three pairs of head organs poorly developed. Eye-spot gran-
ules subspherical, scattered throughout cephalic area. Phar-
ynx spherical 35 (26–44, n = 6) in diameter, esophagus short. 
Gonads in tandem, germarium pre-testicular 58 (44–67, 
n = 3) long, 50 (38–65, n = 3) wide. Testis posterior to ger-
marium 93 (68–121, n = 3) long, 48 (37–58, n = 3) wide; 
vas deferens looping left intestinal caecum. Seminal vesi-
cle a dilation of vas deferens; prostatic reservoir spherical, 
anterior to seminal vesicle. Copulatory complex (Fig. 3b) 
comprising MCO 126 (111–143, n = 17) long, with about 
2½ counterclockwise rings with a sclerotized base; and 
an accessory piece 35 (24–46, n = 16) long not articulated 
to cirrus base, claviform. Vagina sinistral, marginal, and 
slightly sclerotized. Peduncle short, broad; haptor globose 
153 (106–210, n = 12) long, 119 (94–152, n = 10) wide, with 
7 pairs of hooks, with ancyrocephaline distribution. Ventral 
bar yoked-shaped, with an anterior protuberance at middle 
portion and with enlarged ends (Fig. 3e): (g) 45 (39–50, 
n = 12); (h) 11 (8–12, n = 10); (i) 9 (6–11, n = 12). Dorsal bar 
yoked-shaped, with two submedial projections (Fig. 3f): (g) 
48 (41–53, n = 12); (h) 11 (9–13, n = 12); (i) 7 (5–10, n = 12). 
Ventral anchor, with well-developed roots, tapered superfi-
cial root, evenly curved shaft and short point (Fig. 3g): (a) 
50 (47–53, n = 14); (b) 43 (38–47, n = 14); (c) 18 (14–21, 
n = 14); (d) 5 (3–6, n = 14); (e) 16 (13–21, n = 12). Dorsal 
anchor, triangular superficial root, deep root inconspicuous, 
evenly curved shaft and short point (Fig. 3h): (a) 44 (40–52, 
n = 14); (b) 38 (34–44, n = 14); (c) 15 (13–21, n = 14); (d) 
4 (3–5, n = 13); (e) 13 (12–15, n = 13). Hooks dissimilar in 
size; each with slender uniform shank, expanded tip, pos-
teriorly directed thumb, straight shaft, and evenly curved 
point. Hooks pairs 1–4 and 6 (Fig. 3c) 20 (18–25, n = 66) 
long, with FH loop about 70% shank length, slender uni-
form shank, expanded tip, posteriorly directed thumb, 
straight shaft, and evenly curved point. Hooks pairs 5 and 
7 (Fig. 3d) 26 (24–26, n = 28) long, with FH loop about 
60% shank length, erect shaft, straight shank, erect delicate 
point, and inconspicuous thumb. Oviduct, ootype, seminal 
receptacle, uterus, and egg not observed. Vitelline follicles 
dense, dispersed throughout trunk but absent in the region 
of reproductive organs and MCO.

Remarks

Cosmetocleithrum baculum sp. n. closely resembles C. 
longivaginatum, C. striatuli, C. laciniatum, and Cosme-
tocleithrum leandroi Soares, Neto and Domingues, 2018 
by the shape of the dorsal (yoked-shaped) and ventral bar 
(straight with enlarged ends). The new species can be distin-
guished from all congeners in having MCO base with a sin-
gle lateral flap, accessory piece clavate shaped, and ventral 
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bar with anteromedial rotund projection. It is noteworthy 
that Cosmetocleithrum baculum sp. n. also possesses hooks 
with different sizes and similar morphology to Cosmeto-
cleithrum spathulatum sp. n.

Cosmetocleithrum galeatum sp. n.
(Fig. 4a–h).

Taxonomic Summary

Type-host: Trachelyopterus galeatus (Linnaeus, 1766) (Silu-
riformes, Auchenipteridae).

Type locality: Mouth of the Aguapeí River, Upper Par-
aná River, São Paulo State, Brazil (21° 03′03.16″ S and 51° 
45′58.16″ W).

Site of infestation: Gill lamellae.
Type-material: Holotype, CHIOC 39414; Paratypes, 

CHIOC 39415, 39416 and CHIBB 622L, 623L, 624L, 625L, 
626L.

Prevalence and mean intensity of infestation: 91% (48 of 
53 fishes examined) and 5.04 parasites per parasitized host.

Etymology: The specific name galeatum refers to the spe-
cific name of the type-host.

Description

[Based on 25 specimens: 2 fixed in GAP, 3 stained with 
Gray and Wess’s medium, and 20 stained with Hoyer´s 
medium]. Body fusiform, robust, 652 (431–917, n = 17) 

Fig. 3  Cosmetocleithrum 
baculum sp. n. from the gills of 
Trachelyopterus galeatus (Lin-
naeus, 1766). a Whole mount 
in ventral view (composite); b 
Copulatory complex (ventral 
view); c Hook pairs 1–4 and 6; 
d Hook pairs 5 and 7; e Ventral 
bar; f Dorsal bar; g Ventral 
anchor; h Dorsal anchor. Scale 
bars: a = 100 µm; b–h = 20 µm
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long, 157 (115–230, n = 20) wide near mid-length (Fig. 4a). 
Cephalic lobes poorly developed. Four pairs of head organs. 
Eye-spot absent, granules scattered in the cephalic region. 
Pharynx spherical 39 (24–57, n = 11) in diameter, esophagus 
inconspicuous. Two intestinal caeca confluent posterior to 
gonads, lacking diverticula. Gonads in tandem, germarium 
pre-testicular 21 (n = 1) long, 11 (n = 1) wide. Testis pos-
terior to germarium 46 (n = 1) long, 25 (n = 1) wide; vas 
deferens looping left intestinal caecum. Seminal vesicle a 
dilation of vas deferens; seminal receptacle anterior to ger-
marium, prostatic reservoir present. Copulatory complex 

(Fig. 4b) comprising MCO 396 (317–471, n = 23) long, with 
6 counterclockwise rings, with irregularly sclerotized base; 
and a straight rod accessory piece 36 (25–46, n = 19) with 
hook-shaped distal portion, guarding termination of MCO, 
and non-articulated. Vagina a poorly sclerotised elongate 
tube opening on left margin of body. Peduncle short, broad; 
haptor sub-square 128 (87–173, n = 13) long, 110 (84–183, 
n = 11) wide, with 7 pairs of hooks with ancyrocephaline dis-
tribution. Ventral bar yoked-shaped (Fig. 4e): (g) 43 (33–49, 
n = 20); (h) 10 (8–13, n = 20); (i) 7 (5–11, n = 20). Dorsal 
bar yoked-shaped, with two submedial projections, and a 

Fig. 4  Cosmetocleithrum 
galeatum sp. n. from the gills of 
Trachelyopterus galeatus (Lin-
naeus, 1766). a Whole mount 
in ventral view (composite); b 
Copulatory complex (ventral 
view); c Hooks pairs 1–4 and 6; 
d Hooks pairs 5 and 7; e Ventral 
bar; f Dorsal bar; g Ventral 
anchor; h Dorsal anchor. Scale 
bars: a = 100 µm; b–h = 20 µm
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posteromedial protuberance (Fig. 4f): (g) 39 (30–46, n = 17); 
(h) 10 (7–12, n = 16); (i) 7 (4–9, n = 17). Anchors similar, 
each with tapering superficial root, short deep root, short 
shaft with the presence of grooves, elongate point. Ventral 
anchor, with well-developed roots, superficial root elon-
gate, short and straight shaft, elongated point with slightly 
curved tip (Fig. 4g): (a) 48 (42–55, n = 22); (b) 40 (36–44, 
n = 22); (c) 19 (14–22, n = 22); (d) 5 (2–9, n = 22); (e) 17 
(13–20, n = 22). Dorsal anchor, with well-developed roots, 
superficial root elongate, evenly curved shaft and short point 
with slightly curved tip (Fig. 4h): (a) 42 (38–46, n = 19); 
(b) 35 (29–39, n = 19); (c) 15 (12–19, n = 19); (d) 5 (3–6, 
n = 19); (e) 12 (9–16, n = 19). Hooks different in size. Hooks 
pairs 1–4 and 6 (Fig. 4c) 17 (16–19, n = 50) long, (smallest 
in length) with FH loop about 50% shank length, slender 
uniform shank, expanded tip, posteriorly directed thumb, 
straight shaft, and evenly curved point. Hooks pairs 5 and 7 
(Fig. 4d) 21 (18–23, n = 25) long, (largest in length) morpho-
logically distinct from remaining hooks with FH loop about 
30% shank length, erect shaft, erect delicate point, straight 
shank, and inconspicuous thumb. Oviduct, ootype, uterus, 
prostatic reservoir, and egg not observed. Vitelline follicles 
dense, dispersed throughout trunk but absent in the region 
of reproductive organs and MCO.

Remarks

Cosmetocleithrum galeatum sp. n. closely resembles C. lon-
givaginatum by sharing similar morphology of the MCO 
with six counterclockwise rings, and the shape of the vagi-
nal canal, but differs from this species in having a straight 
rod accessory piece with a hook-shaped distal portion (a 
straight rod accessory piece with bifid proximal portion). 
The morphology of accessory piece of the new species is 
most similar to C. trachydorasi, however, Cosmetocleithrum 
galeatum sp. n. can be distinguished from this species by 
presenting MCO with six counterclockwise rings (a single 
counterclockwise ring in C. trachydorasi). This species 
resembles Cosmetocleithrum baculum sp. n. in the general 
morphology of the bars. Also, Cosmetocleithrum galeatum 
sp. n. possesses hooks with different sizes and similar mor-
phology to Cosmetocleithrum spathulatum sp. n., and Cos-
metocleithrum baculum sp. n.

Discussion

Currently, studies on monogenean diversity from freshwa-
ter fishes in the neotropics have progressively increased 
[4]. This finding is promoting due to an increasing number 
of studies mainly focused on fishes from Amazon and Par-
aná basins in South America [18–20]. In particular, fresh-
water fishes of the order Siluriformes present 14 genera of 

dactylogirids in the Neotropical region [1–3]. According 
to Cohen et al. [10], Demidospermus Suriano, 1983 and 
Cosmetocleithrum are the most representatives genera. 
Mendoza-Palmero et al. [21] consider catfish as a suitable 
group of host for an extraordinarily rich and diverse fauna 
of gill monogeneans, that represents an interesting model 
for phylogenetic studies in Neotropical region.

Cosmetocleithrum spp. were originally described par-
asitizing gills of doradid hosts from the Amazon basin 
[5]. To date, the majority species of Cosmetocleithrum is 
restricted to hosts of this family [3, 5]. Other congeners 
were described from the gills of pimelodids and auchenip-
terids. Cosmetocleithrum striatuli, C. laciniatum, C. bere-
cae, C. nunani, and the three new species here described 
also have been found parasitizing host of Auchenipteri-
dae. Cosmetocleithrum bulbocirrus Kritsky, Thatcher and 
Boeger, 1986 is the only species that have been reported 
in fishes of three families (Doradidae, Auchenipteridae, 
and Erythrinidae) [3]. Nevertheless, Graça et al. [22] con-
sidered the infestation with C. bulbocirrus in Hoplias aff. 
malabaricus (Bloch, 1794) (Characiformes, Erythrinidae) 
as accidental due to low prevalence (1.8%) and intensity 
of infestation (one single monogenean per infected fish). 
Recently, C. rarum and C. longivaginatum were reported 
by Yamada et al. [23] in T. galeatus. However, these spe-
cies were reviewed in this study and correctly described as 
Cosmetocleithrum baculum sp. n. and Cosmetocleithrum 
galeatum sp. n., respectively.

Previously, Suriano and Incorvaia [6] reported the pres-
ence of hooks with similar morphology and a different size 
in C. longivaginatum from Pimelodus albicans Valenci-
ennes, 1840 in Argentina. Afterward, Mendoza-Franco et 
al. [24] and Cohen et al. [10] pointed out differences in size 
and morphology of hooks in C. bifurcum, C. tortum, and 
C. nunani, respectively. In the present study, the three new 
species recovered from T. galeatus also showed these dif-
ferences on hooks (Table 2). So, based on the fact that the 
original description of the genus by Kritisky et al. [5] did 
not mention hooks with different size and morphology, we 
propose these differences as an emended morphological 
diagnosis.

Cohen et al. [10] comparing Cosmetocleithrum gussevi 
Kritsky, Thatcher and Boeger, 1986 (type species of Cos-
metocleithrum) and Paracosmetocleithrum trachydorasi, 
highlighted their similarity and, in this way, proposing a 
new combination to P. trachydorasi as C. trachydorasi. 
Also, these authors distinguished two groups among Cos-
metocleithrum species according to bars and accessory 
piece morphologies: the first group comprises species with 
non-articulated bars and accessory piece distally bifid, 
and the second species with articulated bars with acces-
sory piece variably. Cosmetocleithrum spathulatum sp. n., 
and Cosmetocleithrum galeatum sp. n. closely resembles 
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members of the first group, however, Cosmetocleithrum 
baculum sp. n. possess non-articulated bars and a non-bifid 
accessory piece.

Conclusions

Considering the 3 new species here described, to date 21 
species of Cosmetocleithrum are recognised parasitizing 
siluriforms in the Neotropical region. Notwithstanding, 
the number of known taxa of monogeneans in neotropics 
is far from representing the ideal situation. Future stud-
ies describing new taxa should be encouraged to under-
standing the evolutionary relationship in the parasite-host 
system.
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