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(Dactylogyridae: Monogenoidea) Parasitizing Cage-Reared Piaractus
mesopotamicus (Characiformes, Characidae) in the State of Paraná, Brazil
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ABSTRACT: Two new species of Dactylogyridae (Monogenoidea) found parasitizing the gills of the pacu, Piaractus
mesopotamicus (Holmberg, 1887), are described: Anacanthorus toledoensis n. sp. and Mymarothecium ianwhittingtoni n. sp.

These monogenoideans were collected in the gills of all 38 pacus reared in cages in Toledo, State of Paraná, Brazil.

Anacanthorus toledoensis n. sp. is characterized by the slightly sigmoid male copulatory organ (MCO) with a membranous

flap along the longitudinal axis, which ends at the distal, spatulated portion of the organ, and by the rod-shaped accessory

piece bearing a protruding median projection. Mymarothecium ianwhittingtoni n. sp. differs from all other species of the

genus by the morphology of the anchors and by the structure of the copulatory complex comprising an arcuate MCO, with

basal flap and accessory piece with a distal rod, somewhat sigmoid, and subterminal flap hooked.

KEY WORDS: Piaractus mesopotamicus, fish, cages, Monogenoidea, Dactylogyridae, Anacanthorus toledoensis n. sp.,

Mymarothecium ianwhittingtoni n. sp., Paraná.

Piaractus mesopotamicus (Holmberg, 1887), com-

monly known as ‘‘pacu,’’ is one of the most-

commonly farmed native fish species in Brazil

(Martins et al., 2002). Commercially grown fish like

the pacu are often parasitized by Monogenoidea,

which have the potential to reduce yield and cause

economic loss, a problem that is especially prevalent

in the Neotropical region where ecological character-

istics facilitate the rapid and constant spread of

various parasites (Schalch et al., 2006).

This contribution concerns pacu parasites in two

monogenoidean genera. Anacanthorus was proposed

by Mizelle and Price (1965) for 3 species obtained

from the gills of Pygocentrus nattereri. It currently

includes 69 valid species, all of characiform fish

(Cohen et al., 2013). Populations of Anacanthorus
frequently become very large in artificial settings,

which suggests that they may potentially reduce

productivity (Boeger et al., 1995). Mymarothecium
Kritsky, Boeger & Jégu, 1996 was proposed for four

species from the gills of serrasalmid fish (Kritsky et

al., 1996). Later, Boeger et al. (2002) described

Mymarothecium viatorum from Piaractus brachypo-
mus from a warm-water canal in Poland, and Cohen

and Kohn (2005) described another new species of

Mymarothecium, Mymarothecium boegeri, from Co-
lossoma macropomum. These workers also reported

M. viatorum from Brazil, which was collected from

both the type host and from P. mesopotamicus.

A number of publications have dealt with the

Monogenoidea fauna parasitizing P. mesopotamicus
(Boeger et al., 1995; Eiras et al., 1995; Martins et al.,

2000; Souza et al., 2000; Cohen and Kohn, 2005,

2009; Schalch et al., 2006; Lizama et al., 2007;

Francischini et al., 2013). Three species had been

previously found on the gills of this fish: Ana-
canthorus penilabiatus Boeger, Husak and Martins

1995, Anacanthorus spathulatus Kritsky, Thatcher

and Kayton, 1979, and Mymarothecium viatorum
Boeger, Piasecki and Sobecka, 2002 (Boeger et al.,

1995; Cohen and Kohn, 2005; Lizama et al., 2007).

Here we describe two new species, increasing the

number of monogenean parasites from P. mesopota-
micus to 5.

MATERIALS AND METHODS

Thirty-eight fish cultivated in cages in the Paraná River,
both below and above the reservoir of the Itaipu
Hydroelectric Power Station, State of Paraná, Brazil, were
examined. The gills were removed and placed in vials
containing 1:4,000 formalin solution. After 1 hr the vials
were vigorously shaken and the formalin solution in each
vial was adjusted to 4%. In the laboratory, parasites were
collected with the aid of a stereoscopic microscope and
stored in the same fixative. Some specimens were mounted
unstained in Hoyer’s mounting medium (Humason, 1979)
for study of their sclerotized parts and the remaining were
stained with Gomori’s trichrome, cleared in beechwood
creosote, and slide-mounted in Canada balsam (Kritsky3 Corresponding author.
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et al., 1978). All measurements are in micrometers (mm);
ranges are followed by the mean in parentheses and the
number of species measured; in cases of only 2 measure-
ments the values are presented as range followed by n 5 2 in
parentheses. Measurements of the copulatory complex
represent a straight-line distance between extreme points.
Numbering of hook pairs follows Mizelle (1936). Holotype
and paratypes are deposited in the Helminthological
Collection of the Instituto Oswaldo Cruz (CHIOC), Rio de
Janeiro, and Collection of Instituto Nacional de Pesquisas da
Amazônia (INPA), Amazônia, Brazil.

RESULTS

Anacanthorinae Price, 1967

Anacanthorus toledoensis n. sp.

(Figs. 1–3, 11)

Description

Based on 60 specimens: Body fusiform 450–760

(610; n 5 44) long, 100–230 (168; n 5 43) wide.

Tegument thin, smooth. Two terminal, 2 bilateral

cephalic lobes, slightly to well developed. Eyes 4,

posterior pair larger and slightly farther apart than

anterior pair; accessory granules spread on cephalic

region. Pharynx spherical 27–37 (30; n 5 15) wide.

Esophagus short; intestinal ceca confluent in the

posterior region. Haptor 100–187 (134; n 5 38) wide,

bilobed, with concave posterior border, 7 pairs of

hooks with anacanthorine distribution. Anchors and

bars absent. Hooks 30–45 (34; n 5 185), similar in

shape, with depressed thumb, curved shaft, short

recurved point, shank proximally expanded, proximal

expansion about one third of shank length; filamen-

tous hooklet (FH) loop well developed, extending to

distal limit of proximal expansion; dorsal, ventral

pairs of 4A hooks proximally expanded about one half

of length. Male copulatory organ (MCO) 95–130

(110; n 5 54) long, slightly sigmoid, base funnel-

shaped. Membranous flap at longitudinal axis that ends

at distal spatulated portion of the organ. Accessory

piece 70–95 (81; n 5 56) long, directly connected to

MCO base by the copulatory ligament, rod-shaped

bearing a median projection. Testis postgermarian,

112 (112; n 5 3) long, 45–58 (38; n 5 3); seminal

vesicle not observed. Germarium 50–60 (56; n 5 3)

long, 50–62 (54; n 5 3) wide, subovate. Vitellaria in

two bilateral fields of trunk, from pharynx to posterior

region of testes, coextensive with intestinal caeca. Egg,

oviduct, and ootype not observed.

Taxonomic summary

Type host: Piaractus mesopotamicus (Holmberg,

1887) (Characiformes, Characidae)

Infection site: Gills

Type-locality: Paraná River (24u44929.099S,

53u44951.299W) State of Paraná, in the locality of

Toledo, Brazil.

Figures 1–3. Anacanthorus toledoensis n. sp. from
Piaractus mesopotamicus. 1. Holotype (ventral view). 2.
Copulatory complex (dorsal view). 3. Hook.
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Figures 4–10. Mymarothecium ianwhittingtoni n. sp. from Piaractus mesopotamicus. 4. Holotype (ventral view).
5. Copulatory complex (dorsal view). 6. Hook. 7. Ventral anchor. 8. Dorsal anchor. 9. Ventral bar. 10. Dorsal bar.
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Prevalence: 17 fish infected of 38 examined

(45%).

Specimens deposited: Holotype, CHIOC 37905 a;

paratypes, CHIOC 37905 b–c and INPA 634a–c.

Etymology: The specific name is derived from the

type locality, Toledo.

Remarks

Anacanthorus penilabiatus was described by Boe-

ger et al. (1995) parasitizing a population of

P. mesopotamicus, reared in the state of São Paulo,

Brazil, and was also reported in several additional

studies (Martins et al., 2000; Souza et al., 2000;

Tavares-Dias et al., 2001; Schalch et al., 2006).

Anacanthorus toledoensis n. sp. is more-closely

related to this species based on the morphology of

the MCO and the hooks. The new species is diag-

nosed by the detailed morphology of the copulatory

complex: MCO ending in spatulated portion and

accessory piece bearing a median projection (MCO

subterminal aperture with long posteriorly recurved

lip and accessory piece with subterminal short pointed

projection in A. penilabiatus).

Ancyrocephalinae Bychowsky, 1937

Mymarothecium ianwhittingtoni n. sp.

(Figs. 4–10, 12, 13)

Description

Based on 31 specimens: Body 300–400 (340; n 5

23) long by 100–140 (117; n 5 24) wide. Tegument

presenting annulations. Cephalic lobes well devel-

oped. Eyes 4, posterior pair larger and slightly farther

apart than anterior pair; accessory granules spread on

cephalic region. Pharynx spherical 15 and 20 (n 5 2)

in diameter. Haptor 100–125 (106; n 5 18) wide,

subhexagonal with ventral anchors larger than dorsal.

Ventral anchor with heavy depressed superficial root,

prominent deep root, gently curved shaft, elongate

point, 55–60 (55; n 5 53) long; base width 10–15

(12; n 5 53); dorsal anchor elongate and depressed

superficial root, short deep root, slightly curved shaft

and short point, 20–23 (20; n 5 43) long; base width

10–15 (12; n 5 43). Ventral bar robust 45–60 (52; n
5 20) long, with anteromedian projection and

enlarged terminations. Dorsal bar 30–40 (35; n 5

22) long, delicate, U-shaped, with slightly enlarged

terminations. Seven pairs of hooks similar in shape,

hooks 2–4 and 6–7 similar size, hooks 1 and 5

reduced, each with erected thumb, recurved shaft,

short point, shank comprising 2 subunits, proximal

subunit expanded. Filamentous hooklet (FH) loop

extending to union of shank subunits. Pair 1, 15–25

(18; n 5 14); pairs 2–4, 20–30 (23; n 5 58); pair 5,

20 (n 5 3); pairs 6–7, 20–25 (19; n 5 12) long. The

MCO is 45–53 (47; n 5 22) long, arcuate, with basal

flap. Accessory piece 48–56 (51; n 5 24) long, distal

rod, sigmoid; subterminal flap hooked. Testis poste-

rior to germarium, 30 and 38 (n 5 2) long, 15 and 20

(n 5 2) wide; seminal vesicle elongate, a dilation of

vas deferens. Germarium 60 and 70 (n 5 2) long, 30

(n 5 2) wide, subovate.Vagina dextrodorsal, delicate,

opening into a seminal receptacle. Vitellaria in two

bilateral fields of trunk, from pharynx to the posterior

Figures 11–13. Phase contrast micrographs of sclero-
tized structures of Monogenoidea from Piaractus mesopo-
tamicus. 11. Male copulatory organ of A. toledoensis n. sp.
12. Male copulatory organ of M. ianwhittingtoni n. sp.
13. Haptoral structures of M. ianwhittingtoni n. sp.
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region of testes, coextensive with intestinal ceca. Egg

oviduct, ootype not observed.

Taxonomic summary

Type host: Piaractus mesopotamicus (Holmberg,

1887) (Characiformes, Characidae).

Infection site: Gills.

Type locality: Paraná River (24u44929.099S,

53u44951.299W) State of Paraná, in the locality of

Toledo, Brazil.

Prevalence: 18 fish infected of 38 examined

(47%).

Specimens deposited: Holotype, CHIOC 37906 a;

paratypes, CHIOC 37906 b–d and INPA 633a–c.

Etymology: The specific name is in honor of Dr.

Ian Whittington, in recognition of his contribution in

the knowledge of Monogenoidea.

Remarks

This new species is allocated to Mymarothecium
based mainly on the dextrodorsal position of the

vagina, the noncoiled MCO, and the medial pro-

jection in the ventral bar. Mymarothecium ianwhit-
tingtoni n. sp. resembles Mymarothecium whitting-
toni, originally described by Kritsky et al. (1996)

from serrasalmid hosts in the Amazon basin, in the

morphology of the copulatory complex. The new

species differs from all other species of the genus by

the size ratio of the anchors, with the ventral

approximately twice the size of the dorsal.
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letting us examine the fish in their facilities; to

Rodrigo Neves dos Santos for help with the

drawings; to Heloisa Nogueira Diniz (Serviço de

Produção e Tratamento de Imagens do Instituto

Oswaldo Cruz, FIOCRUZ) for help with the plates;

and to Coordenação de Aperfeiçoamento de Pessoal

de Nivel Superior for a doctoral fellowship.

LITERATURE CITED

Boeger, W. A., W. S. Husak, and M. L. Martins. 1995.
Neotropical Monogenoidea. 25. Anacanthorus penila-
biatus n. sp. (Dactylogyridae: Ancyrocephalinae) from

Piaractus mesopotamicus (Osteichthyes: Serrasalmi-
dae), cultivated in the State of São Paulo, Brazil.
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Microscopia eletrônica de varredura de parasitos
branquiais de Piaractus mesopotamicus Holmberg,
1887 cultivados no Estado de São Paulo, Brasil. Acta
Scientarium Biological Sciences 22:527–531.

Tavares-Dias, M., F. R. Moraes, M. L. Martins, and S. N.
Kronka. 2001. Fauna parasitária de peixes oriundos de
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