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is a species highly demanded by artisanal fishermen in the 
Peruvian Amazon [2].

Freshwater fishes of the Amazon are parasitized by dif-
ferent parasitic groups, highlighting species of Monogenoi-
dea, as parasites of direct life cycle, with numerous species 
described and others yet to be discovered [3]. Studies car-
ried out in fish species commonly known as “pacus” (Myl-
eus Müller & Troschel, 1844, Mylesinus Valenciennes, 
1849, Myloplus Gill, 1896 and Mylossoma Eigenmann & 
Kennedy, 1903) show the presence of monogenoids corre-
sponding to Anacanthorus Mizelle & Price, 1965, Myma-
rothecium Kritsky, Boeger & Jégu, 1998, Notothecioides 
Kritsky, Boeger & Jégu, 1997 and Notozothecium Boeger & 
Kritsky, 1988 (Table 1).

To deepen the knowledge of monogenoids associated 
with Amazonian fish, studies focused on description, iden-
tification and analysis are sought. In this way, the data on 
the parasitic fauna focused on this group of parasites can be 
kept up to date. Based on the above, the main objective of 
this research was to identify new species of monogenoids in 
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Loreto-Peru. According to fishermen, specimens were captured in the Nanay River. Samples were collected between August 
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ciones de la Amazonía Peruana” (IIAP) in Iquitos, Loreto-Peru.
Results  A new species of Monogenoidea was discovered parasitizing the gills of M. asterias. Anacanthorus santaclarae n. 
sp. is characterized by presenting a MCO as a straight grooved tube with a flared base, presenting a thin elongated expansion 
with a curved claw-shaped termination in its distal part; a long accessory piece, not articulated with the MCO base, presented 
as a rod in the form of a can opener.
Conclusions  This is the first data on the parasites of M. asterias. Anacanthorus santaclarae n. sp. is the eighth documented 
species of the genus in Peru.
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the gills of M. asterias acquired in the Santa Clara Market, 
located in the lower area of Nanay, Loreto-Peru.

Materials and methods

Thirty specimens of M. asterias were acquired in the “Santa 
Clara” Market (3°47’00.1"S 73°20’26.3"W), in the city of 
Iquitos, Loreto-Peru. According to fishermen, specimens 
were captured in the Nanay River. Samples were collected 

Species Type host Country References
Notozothecium bethae Kritsky, Boeger & Jégu, 1998 Myleus pacu 

(Jardine, 1841)
Brazil Cohen et 

al. (2013)
Notozothecium bethae Kritsky, Boeger & Jégu, 1998 Myleus rhom-

boidalis (Cuvier, 
1818)

Brazil Cohen et 
al. (2013)

Anacanthorus hoplophallus Kritsky, Boeger & Van Every, 
1992
Anacanthorus pedanophallus Kritsky, Boeger & Van Every, 
1992
Anacanthorus spinatus Kritsky, Boeger & Van Every, 1992
Anacanthorus stagmophallus Kritsky, Boeger & Van Every, 
1992
Notothecioides llewellyni Kritsky, Boeger & Jegu, 1997

Myleus 
rubripinnis 
(Müller & Tros-
chel, 1844)

Brazil Cohen et 
al. (2013)

Notothecioides llewellyni Kritsky, Boeger & Jegu, 1997 Myleus tor-
quatus (Kner, 
1858)

Brazil Cohen et 
al. (2013)

Notozothecium bethae Kritsky, Boeger & Jégu, 1998 Mylesinus para-
schomburgkii 
Jégu, Santos & 
Ferreira, 1989

Brazil Cohen et 
al. (2013)

Notozothecium bethae Kritsky, Boeger & Jégu, 1998 Mylesinus 
paucisquamatus 
Jégu & Santos, 
1988

Brazil Cohen et 
al. (2013)

Anacanthorus toledoensis Leão, São Clemente & Cohen, 
2015
Anacanthorus cladophallus Van Every & Kritsky, 1992
Anacanthorus sp. 1
Anacanthorus sp. 2
Anacanthorus sp. 3

Mylossoma 
duriventre 
(Cuvier 1818)

Brazil Gomes 
(2018)

Anacanthorus camposbaci Morey, Aliano & Grandez, 2019
Anacanthorus carmenrosae Morey, Aliano & Grandez, 2019
Notozothecium nanayensis Morey, Aliano & Grandez, 2019

Myloplus 
schomburgkii 
(Jardine, 1841)

Peru Morey et 
al. (2019)

Anacanthorus cladophallus Van Every & Kritsky, 1992
Anacanthorus paraspathulatus Kritsky, Boeger & Van 
Every, 1992
Mymarothecium sp. 1
Mymarothecium sp. 2
Mymarothecium sp. 3
Notozothecium minus Boeger & Kritsky, 1988

Mylossoma 
aureum (Spix & 
Agassiz, 1829)

Brazil Pelegrini 
et al. 
(2024)

Anacanthorus paraspathulatus Kritsky, Boeger & Van 
Every, 1992
Mymarothecium sp. 1
Mymarothecium sp. 2
Mymarothecium sp. 3

Mylossoma 
duriventre 
(Cuvier 1818)

Brazil Pelegrini 
et al. 
(2024)

Anacanthorus cultro Morey, Sarmiento, Chu, Cruces & 
Chero, 2024
Notozothecium palometae Morey, Sarmiento, Chu, Cruces & 
Chero, 2024

Mylossoma 
albiscopum 
(Cope, 1872)

Peru Morey et 
al. (2024)

Anacanthorus santaclaraen. sp. Myloplus 
asterias (Mül-
ler & Tros-
chel, 1844)

Peru Present 
study

Table 1  Anacanthorus santa-
clarae n. sp. from the gills of 
Myloplus asterias. A, whole 
worm, ventral view; B, copula-
tory complex; C, Hook; D, 4 A 
Hook
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between August 2024 and February 2025 under the license 
for collection of biological material: Resolution No132-
2014-GRL-DIREPRO; Resolution No21-2016 GRL-DIRE-
PRO; and PTH-068-16-PECSANIPES. The collected fish 
were transported in boxes with ice to the Laboratory of 
Parasitology of the “Instituto de Investigaciones de la Ama-
zonía Peruana” (IIAP), in Iquitos, Loreto-Peru. Gill archers 
were immediately removed and placed in vials containing 
heated water (approximately 68 °C). Each vial was vigor-
ously shaken, and 96% ethanol was added. In the laboratory, 
the content of each vial was examined using a dissecting 
microscope and parasites were removed from the gills or 
sediment using dissection needles. Some monogenean spec-
imens were stained with Gomori’s trichrome (Boeger and 
Vianna, 2006) and mounted in Canada Balsam to determine 
internal soft structures, while others were cleared in Hoyer’s 
medium for the study of sclerotized structures [4].

Sclerotized structures of all parasites were photographed 
with a digital camera (LEICA ICC50W) connected to a 

phase contrast microscope (LEICA DM750), and the images 
were used to obtain the measurements of the male copula-
tory organ (MCO) and haptoral sclerites [5] Measurements 
are expressed as the range followed by the mean and number 
(n) of structures measured in parentheses. Measurements, 
all in micrometers were made using the LAS EZ software 
from LEICA and following the procedures of [6]. Lengths 
of curved or bent structures (anchors, bars, and accessory 
piece) represent the straight-line distances between extreme 
ends. Illustrations were prepared with the aid of a drawing 
tube and microprojector.

The type specimens were deposited in the Helmintho-
logical Collection of the Museum of Natural History at the 
San Marcos University (MUSM) Peru, and in the collec-
tion of the Laboratorio de Parasitología y Sanidad Acuícola 
of the Instituto de Investigaciones de la Amazonía Peruana 
(LAPYSA). To comply with the regulations set out in article 
8.5 of the amended 2012 version of the International Code 
of Zoological Nomenclature (ICZN, 2012), details of the 
new taxon have been submitted to ZooBank (i.e., generic 
name, specific name). The Life Science Identifier (LSID) is 
reported in the taxonomic summary. Parasitological indices 
were calculated according to Bush et al. (1997)

Ethic aspects: statement on ethical approval from an 
ethics committee and license for working with fish spe-
cies were followed according to the resolutions: Resolu-
tion No132-2014-GRL-DIREPRO; Resolution No21-2016 
GRL-DIREPRO; and PTH-068-16-PECSANIPES.

Results

Order Dactylogyridea Bychowsky, 1937
Dactylogyridae Bychowsky, 1937
Anacanthorus Mizelle & Price, 1965.
Anacanthorus santaclarae n. sp.
(Figs. 1A-D and 2A-D)
With the general characteristics of the genus as described 

by [7], the description (based on 08 adult specimens; four 
stained in Gomori’s Trichrome and four clarified in Hoyer’s 
medium) is presented: Body robust, 451–625 (542; n = 12) 
long; greatest width (at the level of the germarium) 126–212 
(162; n = 12). Three cephalic lobes well developed. Three 
bilateral pairs of conspicuous head organs. Eyes present, 
being the posterior par bigger than anterior one. Pharynx 
spherical 40–60 (45; n = 10) long, 38–58 (42; n = 10) wide. 
MCO 33–48 (36; n = 8) long, as a straight grooved tube with 
a flared base, in its distal part it presents a thin elongated 
expansion with a curved claw-shaped termination. Acces-
sory piece 20–26 (24; n = 8) long, unarticulated to MCO 
base, presented as a rod in the form of a can opener, located 
behind the copulatory organ. Testis subspherical, posterior 

Fig. 1  Anacanthorus santaclarae n. sp. from the gills of Myloplus aste-
rias. A, Whole worm, ventral view; B, copulatory complex; C, Hook; 
D, 4 A hook
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Taxonomic Summary

Type-host: Myloplus asterias (Müller & Troschel, 1844) 
(Characiformes: Serrasalmidae).

Site in host: Gill filaments.
Type-locality: Santa Clara Market, in Loreto, Peru 

(3°47’00.1"S 73°20’26.3"W).
Type-material: Holotype (MUSM 5376), three para-

types (MUSM 5377 a-c) and two vouchers (LAPYSA M-18 
a-b).

ZooBank registration: The Life Science Identifier (LSID) 
for Anacanthorus santaclarae n. sp. is urn:lsid:zoobank.
org:pub:CEEBC722-13DE-4C72-BF39-14604461EB62

Parasitological Indices: prevalence 66.6% (20/30), 
mean intensity of infestation 2.5, mean abundance of infes-
tation 1.6.

to germarium 130–150 (110; n = 4) long, 16–20 (18; n = 4) 
wide. Prostatic reservoir piriform, seminal vesicle as an 
elongated sack. Germarium spherical 45–55 (50; n = 4) 
long, 22–34 (26; n = 4) wide; oviduct, oötype, uterus, and 
seminal receptacle not observed. Haptor bilobed, 35 − 65 
(45; n = 8) long; 86–114 (100; n = 8) wide, manatee shaped. 
Hooks similar in shape and size 35–54 (36; n = 8) long, 
with erected thumb, slender shank with inflated termina-
tion, short and recurved point; filamentous hook (FH) ½ the 
shank size; 4 A hooks 15–25 (20; n = 8), with small base an 
elongated shank.

Fig. 2  Compound micrographs of Anacanthorus santaclarae n. sp. from the gills of Myloplus asterias. A, whole body, ventral view; B, Hook; C, 
head; D, copulatory complex
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rarus Morey, Sol & Cachique, 2021 and A. sabaloi Morey, 
Sol & Cachique, 2021 from Brycon amazonicus (Spix & 
Agassiz, 1829) [14]; and A. cultro Morey, Sarmiento, Chu, 
Cruces & Chero, 2024 from M. albiscopum [15]. With the 
description of A. santaclaraen. sp. the number of species 
of Anacanthorus discovered from Peru increase from seven 
to eight species, increasing the knowledge about the diver-
sity of monogenoids in this part of the Neotropical region. 
Additionally, the present study reports for the first time the 
presence of a species of Monogenoidea from the gills of M. 
asterias, revealing the need to continue studying fish in the 
Peruvian Amazon, whose parasites remain unknown.
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