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ABSTRACT

The aim of this study was to evaluate the community and infracommunities of metazoan parasites
in Biotodoma cupido from the Jari River basin, in Brazilian Amazon. All fish (100%) were parasitized
by one or more species, but hosts infected by three or four metazoan species predominated. A total
of 3,052 parasites were recovered, comprising the following: Biotodomella mirospinata, Procamallanus
spiculastriatus, larvae of Spirocamallanus sp., Hysterothylacium sp., Ascocotyle sp., Diplostomidae gen.
sp. and Genarchella genarchella; and also, Dolops geayi, Ergasilus sp., Therodamas and Acarina gen.
sp. However, the predominant finding was larvae of Ascocotyle sp. in the gills and the majority of the
helminths found were larvae. Only P. spiculastriatus presented a random dispersion pattern, while the
other species of metazoan parasites showed aggregated dispersion. The parasite species richness was
3.52 + 0.76, Brillouin diversity index 0.48 + 0.25, Berger-Parker dominance 0.83 £ 0.12, and evenness
0.22 + 0.12; values that were considered low. Moreover, only the hosts’ body weight showed a positive
correlation with the species richness of metazoan parasites. There was a negative correlation between
the abundance of P. spiculastriatus and host weight and length, while there were positive correlations
between the abundance of Ergasilus sp. and Therodamas sp. and their hosts’ weight and length. This first
study on the community and infracommunities of parasites in B. cupido from eastern Amazon suggests
that this cichlid is an intermediate host for some species of helminths, and possibly a definitive host for
P. spiculastriatus in the ecosystem studied.
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RESUMO

O objetivo deste estudo foi avaliar a comunidade e infracomunidades de parasitas metazoarios em
Biotodoma cupido da bacia do Rio Jari, na Amazodnia brasileira. Todos os peixes (100%) estavam parasitados
por uma ou mais espécies, mas hospedeiros infectados por trés ou quatro espécies de metazoarios
predominaram. Um total de 3.052 parasitas foram recuperados, compreendendo os seguintes:
Biotodomella mirospinata, Procamallanus spiculastriatus, larvas de Spirocamallanus sp., Hysterothylacium
sp., Ascocotyle sp., Diplostomidae gen. sp. e Genarchella genarchella; e também Dolops geayi, Ergasilus sp.,
Therodamas sp. e Acarina gen. sp. No entanto, o achado predominante foi larvas de Ascocotyle sp. nas
branquias e a maioria dos helmintos encontrados eram larvas. Apenas P. spiculastriatus apresentou um
padrao de dispersdo aleatério, enquanto as outras espécies de parasitas metazoarios apresentaram
dispersdo agregada. A riqueza de espécies de parasitas foi de 3,52 + 0,76, indice de diversidade de
Brillouin de 0,48 + 0,25, dominancia de Berger-Parker de 0,83 £ 0,12 e uniformidade de 0,22 + 0,12; valores
considerados baixos. Além disso, apenas o peso corporal dos hospedeiros apresentou correlagdo positiva
com a riqueza de espécies de parasitas metazoarios. Houve correlacdo negativa entre a abundancia de
P. spiculastriatus e o peso e comprimento do hospedeiro, enquanto houve correlaces positivas entre a
abundancia de Ergasilus sp. e Therodamas sp. e o peso e comprimento de seus hospedeiros. Este primeiro
estudo sobre a comunidade e infracomunidades de parasitas em B. cupido da Amazodnia oriental sugere
que este ciclideo é um hospedeiro intermediario para algumas espécies de helmintos, e possivelmente
um hospedeiro definitivo para P. spiculastriatus no ecossistema estudado.

Palavras-chave: Agregacao; Peixe de agua doce; Hospedeiro; Infeccdo parasitaria

1 INTRODUCTION

Cichlidae are one of the most abundant fish families in a variety of aquatic
ecosystems and have diversified morphology. This richness, diversity and wide
distribution occur particularly in Brazil and other countries of the Amazon basin (Borges
et al., 2018; Oliveira & Graca, 2024). Cichlidae are the third most species-rich family in
the Neotropical region, and this region accounts for 571 valid species out of the total of
1749 in the family. In general, cichlid species have high diversification of color patterns,
feeding habits, breeding and other behavioral characteristics (Oliveira & Graca, 2024).

Among the South American cichlids, the cupid cichlid Biotodoma cupido
(Heckel 1840) (= Geophagus cupido) is distributed throughout the Amazon River
basin (Peru, Bolivia and Brazil) and the Essequibo River, in Guyana; and Tocantins
drainage basins, which flows into the Atlantic Ocean alongside the Amazon Delta

(Cichocki, 1977; Kullander, 2003; Froese & Pauly, 2025). Biotodoma cupido is a
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benthopelagic fish of around 12 cm in length and omnivorous feeding habit. It
mainly consumes algae and aquatic invertebrates. It lays its eggs in stages and
becomes sexually mature when it reaches 6 cm in length (Cichocki, 1977; Santos
et al., 2004; Froese & Pauly, 2025). Like in other cichlid species, males of B. cupido
that are of reproductive age are generally larger than females of this age (Santos
et al.,, 2004). Couples with offspring present aggressive protective behavior
against predatory fish (Cichocki, 1977). The feeding habit of host fish can favor
the presence of metazoan parasite species and patterns of infections. In food
web, trophically transmitted helminth parasites use predator-prey links for their
transfer from intermediate hosts, in which they occur as larval or juvenile stages,
as well as to predatory definitive hosts, in which they reach adult phase (Poulin &
Leung, 2011; Mota-Junior et al., 2024).

Since little is known about the biology of B. cupido, this fish does not appear on
the International Union for Conservation of Nature (IUCN) list. In addition, few studies
have been investigated the parasite fauna of B. cupido, which were concentrated in
the Brazilian western Amazon (Virgilio et al., 2021, 2022; Souza-Neto et al., 2023; Lima
et al., 2024), while taxonomic studies have reported two new monogenean species for
this host fish from the Peruvian Amazon (Morey et al., 2019, 2024). From these reports
previously cited, the parasites in B. cupido comprise some species of Acanthocephala,
Digenea, Monopisthocotyla and Nematoda. Therefore, there is a need for additional
studies covering other Amazon ecosystems, in order to expand our knowledge of the
diversity and ecology of parasites infesting B. cupido.

In different host fish populations, the distribution of parasites may be affected
by diverse factors such as seasonality, age of host, size, diet, social behavior,
physiology, density of fish, etc. (Felizardo et al., 2009; Borges et al., 2018; Timi &
Poulin, 2020; Bissagio et al., 2023; Amaral et al., 2023, Mota-Junior et al., 2024).
Among vertebrates, fish are organisms that present high rates of parasitism due

to characteristics of aquatic environments that are favorable to development of
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the life cycles of different host species (e.g., fish and aquatic invertebrates) with
various means of transmission that relate to a variety of aspects of these host
populations (Guidelli et al., 2003; Timi & Poulin, 2020; Virgilio et al., 2022; Bissagio
et al., 2024; Mota-Junior et al., 2024). Consequently, these organisms can be used
to complement important studies on the composition of the communities and
infracommunities of wild fish populations, and they also form indirect indicators
of the diversity of free-living invertebrates that make up the biological cycles of
these fish populations in their ecosystems (Borges et al., 2018; Timi & Poulin, 2020;
Bissagio et al., 2023; Mota-Junior et al., 2024). Furthermore, the abundance of
metazoan parasites is also dependent on the population densities of intermediate
and definitive hosts present in aquatic ecosystems, as well as on predator-prey
interactions that can influence the parasitic infection levels in populations of wild
fish (Amaral et al., 2023; Mota-Junior et al., 2024). Thus, the aim of this study was to
evaluate the community and infracommunities of metazoan parasites in B. cupido

from the Jari River basin, in the eastern Amazon region of Brazil.

2 MATERIALS AND METHODS

Thirty-one specimens of B. cupido were collected from the lower reaches of the
Jari River, in the region of the Jarilandia District, municipality of Vitoria do Jari, in the
state of Amapa, Brazil (Figure 1), during rainy season. The Jari River is an important
tributary of the Amazon River in the eastern Amazon region of Brazil. It originates from
the Tumucumaque mountains, on the border between Brazil, Suriname and French
Guiana, and goes through several municipalities in the state of Amapa (Lucas et al.,
2010; Borges et al., 2019; Mota-Junior et al., 2024). The Jari River basin is delimited to
the north by Suriname and French Guiana, to the south by the Amazon River, to the
east by the state of Amapa and to the west by the state of Para. This river is strongly

influenced by the daily tides of the Amazon River.
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Figure 1 - Sampling site of Biotodoma cupido in Jari River basin, in region from the

eastern Amazon (Brazil)
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Because of its location, the Jari River basin faces major natural environmental
vulnerability, such as overflows and urban flooding. The influence of riverbank settlements
is among the causes of these adverse environmental effects, given that these have caused
alignment changes to the main bed of the Jari River, along with sanitary problems (Lucas
et al., 2010; Mota-Junior et al., 2024). These effects may in the future intensify the adverse
implications of extreme natural events, as has occurred in the past, which may have
diversified and intensified the environmental and sanitary problems of this hydrographic
basin (Lucas et al., 2010; Oliveira & Cunha, 2015). In addition, while the vegetation along
its riverbanks consists of tropical rainforest, the southern part of the basin has become
subject to anthropic actions, through which the original vegetation cover has given way to

agricultural activities and silvicultural farms (Borges et al., 2019; Mota-Junior et al., 2024).
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The fish of this study were collected using nets with mesh sizes of 25 and 30 mm
between knots. Each fish was weighed (g) and a standardized length measurement
(cm)was made. The fish were then necropsied for parasitological analyses. The mouth,
gills, opercula and fins were examined to ascertain any presence of ectoparasites,
while the viscera and gastrointestinal tract were examined for any presence of
endoparasites. The collection, fixing, conservation and preparation of the parasites for
identification followed previous recommendations (Eiras et al., 2006; Thatcher, 2006).
The ecological terms used (prevalence, mean intensity and mean abundance) were
as described by Bush et al. (1997). The parasites were identified in accordance with
the recommendations of Thatcher (2006), Kohn et al. (2007), Pinheiro et al. (2018) and
Morey et al. (2019) using a microscope (Leica DM 5500B).

The following were determined: Brillouin diversity index (HB), evenness (E),
Berger-Parker dominance index (d), parasite species richness (Magurran, 2004) and
frequency of dominance, i.e., the percentage of the infracommunities in which a given
parasite is numerically dominant (Rohde et al., 1995; Magurran, 2004). The diversity
index was assessed using the Diversity software (Pisces Conservation Ltd, UK).

The dispersion index (DI) and Poulin discrepancy index (D) were calculated
using the Quantitative Parasitology 4.0 software (web version), to detect the
distribution pattern of the metazoan parasite infracommunities (Reiczigel et al., 2019)
for species with prevalence >10%. The significance of the DI was calculated for each
infracommunity using the d-statistical test (Ludwig and Reynolds, 1988). Spearman’s
correlation coefficient (rs) was used to determine possible correlations between
parasite abundance and host length, host weight, Brillouin diversity index and parasite
species richness, among the hosts examined (Zar, 2010).

This study was authorized by the Ethic Committee for the Use of Animals of
Embrapa Amapa (Protocol No. 014/2018-CPAFAP). Ethics approval for obtaining access
to genetic heritage was authorized by the Brazilian Ministry of the Environment (SISBio

No. 73550-1 and SisGen No. A604361).
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3 RESULTS

Fish of both sexes were fish examined and presented mean weight of 38.5 +
14.4 g (11.3-68.5) and mean length of 12.3 £ 2.0 cm (8.0-16.5).

All the fish examined were parasitized (100%) by one or more metazoan species,
and atotal of 3,052 parasites were collected, comprising the following taxa: Biotodomella
mirospinata  Morey, Arimuya & Boeger 2019 (Dactylogyridae); Procamallanus
spiculastriatus Pinheiro, Melo, Monks, Santos & Giese 2018 (Camallanidae);
Spirocamallanus Olsen 1952 (Camallanidae); Hysterothylacium Ward & Magath 1917
(Raphidascarididae); Ascocotyle Looss 1899 (Heterophyidae); Diplostomidae gen.
sp.; Genarchella genarchella Travassos, Artigas & Pereira 1928 (Derogenidae); Dolops
geayi Bouvier 1897 (Argulidae); Ergasilus Nordmann 1832, Therodamas Kreyer 1863
(Ergasilidae); and Acarina gen. sp. However, the metazoan parasite community was

dominated by larvae of Ascocotyle sp. on the hosts’ gills (Table 1).

Table 1 - Metazoan parasites in Biotodoma cupido (N = 31) from the Jari River basin, in

eastern Amazon region (Brazil)

Species of parasites P (%) Ml MA FD (%) NTP Sl
Biotodomella mirospinata 90.3 9.4 7.8+7.9 8.6 262 Gills
Procamallanus spiculastriatus 61.3 4.4 3.0+34 3.0 92 Intestine
Spirocamallus sp. (larvae) 6.5 1.0 0.06 £0.2 0.07 2 Intestine
Hysterothylacium sp. (larvae) 9.7 3.7 04+1.2 0.4 11 Intestine
Ascocotyle sp. (larvae) 100 84.6 84.6+53.0 85.9 2623 Gills
Displostomidae gen. sp. (larvae) 9.7 1.3 0.1+0.4 0.1 4 Gills
Genarchella genarchella (larvae) 9.7 0.1 0.1 +0.1 0.1 3 Gills
Dolops geayi 3.2 0.3 0.3+0.2 0.3 1 Gills
Ergasilus sp. 25.8 3.5 09+1.7 0.9 28 Gills
Therodamas sp. 22.6 2.6 0.7+1.5 0.8 23 Gills
Acarina gen. sp. 6.5 0.1 0.1+0.1 0.1 3 Gills

P: Prevalence, MI: Mean intensity, AM: Mean abundance, FD: Frequency of dominance, TNP: Total
number of parasites, Sl: Site of infection.
Source: Authors (2025)
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The parasites of B. cupido presented an aggregated dispersion pattern, but for

Ergasilus sp. and Therodamas sp. this pattern was high, while for P. spiculastriatus the

dispersion pattern was random (Table 2).

Table 2 - Dispersion index (Dl), d-statistic and discrepancy index (D) for the metazoan

parasite infracommunities of Biotodoma cupido (N=31) from the Jari River basin, in

eastern Amazon region (Brazil)

Species of parasites DI D d Dispersion type
Biotodomella mirospinata 1.81 0.33 2.74 Aggregated
Procamallanus spiculastriatus 1.23 0.50 0.91 Random
Ascocotyle sp. 2.61 0.32 4.83 Aggregated
Ergasilus sp. 1.66 0.75 2.30 Aggregated
Therodamas sp. 2.04 0.79 3.38 Aggregated

Source: Authors (2025)

The parasite species richness ranged from 2 to 5, Brillouin diversity index 0.11 to

0.95, Berger-Parker dominance index 0.53 to 0.97, and evenness 0.06 to 0.46 (Table 3).

Table 3 - Diversity descriptors for the metazoan parasite community in Biotodoma

cupido (N=31) from the Jari River basin, in eastern Amazon region (Brazil)

Diversity indices Mean + SD Ranges
Species richness 3.52+0.76 2-5
Brillouin diversity index (HB) 0.48 + 0.25 0.11-0.95
Berger-Parker dominance index 0.83+0.12 0.53-0.97
Evenness (E) 0.22+0.12 0.06-0.46

SD: Standard deviation.
Source: Authors (2025)

The correlation between the Brillouin diversity index (rs = 0.038, p = 0.84)

and host fish length was not significant, nor was the correlation with body weight

(rs = 0.05, p = 0.77). Parasite species richness (rs = 0.338, p = 0.06) also did not

show any correlation with fish weight, but it showed a positive correlation (rs =

0.41, 0.02) with host weight.
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There was a significant negative correlation between the abundance of P.
spiculastriatus and the weight and body length of the hosts. There was a significant
positive correlation between the abundance of Ergasilus sp. and the weight and
length of the fish examined, and also a positive correlation between the abundance
of Therodamas sp. and host weight and length (Table 4). There was a predominance of

hosts parasitized by three or four species (Figure 2).

Table 4 - Spearman’s correlation coefficient (rs) of metazoan parasite abundance
with body length and weight of Biotodoma cupido (N = 31) from the Jari River basin,

eastern Amazon region (Brazil)

Body parameters Weight (g) Length (cm)
Species of parasites rs p rs p
Biotodomella mirospinata 0.192 0.301 0.172 0.353
Procamallanus spiculastriatus - 0.551 0.001 -0.533 0.002
Ascocotyle sp. 0.220 0.221 0.211 0.255
Ergasilus sp. 0.535 0.001 0.491 0.005
Therodamas sp. 0.620 0.002 0.630 0.001

Source: Authors (2025)

Figure 2 - Species richness of metazoan parasites in Biotodoma cupido from the Jari

River basin, in the eastern Amazon (Brazil)
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4 DISCUSSION

Biotodoma cupido from the Jari River were all parasitized (100%), with hosts
presented one or more metazoan species, and the parasites found were: P.
spiculastriatus, Hysterothylacium sp., Ascocotyle sp., G. genarchella, D. geayi, Ergasilus sp.,
Therodamas sp. and Acarina gen. sp. These are all metazoan parasites described here
for the first time, and presented varying levels of infection. However, the levels of
Acarina gen. sp. were lower than those reported for Aequidens tetramerus Heckel 1840
(Borges et al., 2019) and for Crenicichla strigata GUnther, 1862 (Mota-Junior et al., 2024),
both cichlid species from the same basin of this study. In addition, this was the first
report of B. mirospinata for B. cupido from Brazil, because Morey et al. (2019) proposed
this new to accommodate this monogenean species, which was found infecting the
gills of this same host from the Nanay River, in Peru. However, the prevalence and
mean intensity of infection by B. mirospinata reported by Morey et al. (2019) were
lower than in the B. cupido gills of the present study. Recently, Morey et al. (2024)
described Sciadicleithrum amazoniensis Morey, Davila, Arimuya, Sousa, Cruces & Chero
of the B. cupido gills collected from the Tanshi creek, Loreto region, Peru; nonetheless,
we not found this species of monogenean in the hosts examined here.

For B. cupido, other species of metazoan parasites that were not found in the
hosts examined from the Jari River have been reported. Among these parasites are
Neoechinorhynchus sp.; Crassicutis cichlasomae Manter, 1936; Genarchella isabellae
Lamothe-Argumedo, 1977; Thometrema sp.; Sciadicleithrum sp.; Nematoda gen.
sp.; Contracaecum sp.; Cosmoxynemoides aguirrei Travassos, 1949; Spirocamallanus
peraccuratus Pinto, Fabio, Noronha &Rolas, 1976; Spirocamallanus inopinatus Travassos,
Artigas & Pereira, 1928; Spirocamallanus pimelodus Pinto, Fabio, Noronha & Rolas, 1974
and Pseudoproleptus sp. (Virgilio et al., 2021, 2022; Souza-Neto et al., 2023; Santillan et
al., 2024; Lima et al., 2024). Most of these species of metazoan parasites are helminths

reported for B. cupido of different rivers in the state of Acre, western Amazon region,
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in Brazil. Therefore, these distinct results for B. cupido can be attributed to differences
in the environment in which this Amazonian cichlid species was examined.

Infections in the gills of B. cupido by B. mirospinata, Ergasilus sp., Therodamas
and Ascocotyle sp. showed pattern of aggregated dispersion; while intestinal
nematode P. spiculastriatus presented random dispersion pattern, which may be
associated with diminished opportunity for colonizing this host population or
may be due to its pathogenicity (Guidelli et al., 2003). Similarly, pattern of random
dispersion has been also reported for species of monogeneans, nematodes and
digenean of C. strigata (Mota-Junior et al., 2024). Aggregated dispersion pattern has
been the more frequent in different wild freshwater fish populations (Guidelli et al.,
2003; Borges et al., 2019; Neves et al., 2020; Bissagio et al., 2023; Mota-Junior et
al., 2024). This pattern may increase the stability of the parasite-host relationship,
given that regulatory mechanisms for parasite populations (e.g., mortality and
reduction of fecundity and survival, which are dependent on population density,
etc.) may influence a large proportion of these populations (Guidelli et al., 2003;
Poulin, 2013; Timi and Poulin, 2020). Moreover, aggregated dispersion may also be
related to environmental, behavioral and genetic factors of the host population,
and to its immunological susceptibility to parasitic infections; factors that may
control the size of parasite and host populations in natural ecosystems (Poulin,
2013; Borges et al., 2019; Mota-Junior et al., 2024).

In B. cupido from the Jari River, ectoparasites predominated over endoparasites,
especially at the larval stage on the gills. This may indicate the existence of an
accumulative effect among helminth species during this initial stage of their
development, as reported for Hemisorubim platyrhynchos Valenciennes, 1840 from the
Parana River (Guidelli et al., 2003). On the other hand, for C. strigata from Jari River,
similar pattern in the occurrence of ectoparasites and endoparasites in larval and
adult stage has been reported (Mota-Junior et al., 2024). Furthermore, this presence

of larval stage of helminth species in the population of B. cupido from the Jari River
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indicates that this host fish constitutes an important link in the transmission of these
parasites within the trophic network; occupying, therefore a lower position in the food
web (Bissagio et al., 2023; Mota-Junior et al., 2024).

In B. cupido from the Jari River, diversity index of Brillouin was lower that reported
for this same host from the Jurua River, in the Brazilian western Amazon, while the
Berger-Parker dominance index was similar to reported by Lima et al. (2024). However,
Lima et al. (2024) determined the parasite species richness using the total number
of species found in this host population, which made comparison with our results
impossible regarding this diversity descriptor.

The genus Procamallanus Baylis, 1923, comprises numerous nematode species
that can infect marine and freshwater fish species. These species are widely distributed
inseveral zoogeographicalregions (Pinheiro etal., 2018; Ailan-Choke et al., 2018; Amaral
et al., 2023). They generally do not cause much damage to their host fish, except when
the host's health status is compromised by environmental stress, which increases
the host's susceptibility to parasites and leads to high levels of infection (Amaral et
al., 2023). Procamallanus spiculastriatus is a nematode that was described for the first
time infecting the intestine of the cichlids Astronotus ocellatus Agassiz 1831, coming
from a lake in the Botanical Garden of the capital of the state of Para, Brazil (Pinheiro
et al., 2018). Thus, the present study provides the second report of P. spiculastriatus,
which had prevalence similar to that of A. ocellatus, while mean intensity and mean
abundance were lower than reported by Pinheiro et al. (2018). Although the life cycle of
P. spiculastriatus is yet unknown, studies on other species of the genus Procamallanus
have suggested that different copepod species are intermediate hosts for these
Camallanidae. After ingestion by copepods, the first-stage larvae of Procamallanus
spp. penetrate the hemocele of these intermediate hosts (e.g., Mesocyclops spp. and
Diaptomus spp.) and reach the infective stage. Fish are definitive hosts and acquire
species of these camallanids by feeding on copepods containing infective stages of

these nematodes (Neves et al., 2020).
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Larvae of Hysterothylacium have been reported in several species of freshwater
and marine fish (Felizardo et al., 2009; Khammassi et al., 2020; Cardenas et al., 2021),
and some species may present zoonotic potential for humans (Cardenas et al., 2021),
in addition histopathological alterations in host fish populations (Felizardo et al., 2009).
Recently, Khammassi et al. (2020) studying morphological and molecular aspects of
Hysterothylacium larvae in marine fish from Tunisian coast, cited that this genus includes
about 101 marine and freshwater species. Biotodoma cupido from the Jari River had
low levels of infection by larvae of Hysterothylacium sp. compared with 11 specimens
of Hypophthalmus marginatus Valenciennes 1840 from the Tocantins River (Brazil),
which presented ranges of 4-321 nematodes/fish, with a total of 1,606 larvae recovered
(Cardenas et al., 2021). Larvae of Hysterothylacium use invertebrates as an intermediate
host, and the definitive hosts include fish, birds, reptiles or marine mammals. Studies on
the mollusk Diplodon suavidicus Lea, 1856 from the Brazilian Amazon basin demonstrated
the occurrence of Hysterothylacium larvae parasitizing the pericardial cavity of this
host. These results suggest that this mollusk species may act as an intermediate host
for Hysterothylacium larvae in the ecosystem studied (Lopes et al., 2011). Therefore,
considering that aquatic invertebrates are a component of the diet of B. cupido (Cichocki,
1977, Santos et al., 2004); larvae of Hysterothylacium sp. found in the intestine of this fish
suggest it may be ingesting small mollusks infected with larvae of this nematode, acting
thus as a second intermediate host. However, this still requires further investigations.

In general, digenean species requires different host organisms to complete
their life cycle. Fish can act as intermediate and/or definitive hosts for digeneans and
generallyformlinksinthe food web ofaquaticecosystems. Thesetrophically transmitted
parasites are central elementsin mostaquatic food webs and influence host community
and food web structures while infecting diverse groups of invertebrate and vertebrate
hosts. Parasites with a complex life cycle have a strong impact on ecosystems and
food webs. Thus, these parasites have effects on fish populations at both community

and ecosystem levels (Guerrero et al., 2019; Kandambeth et al., 2023; Mota-Junior et
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al., 2024). Species of Ascocotyle are common digeneans found in the adult stage in
fish-eating birds and mammals. Their metacercariae can become encysted in the body
musculature, heart, stomach, liver, kidney, spleen, gonads, mesentery, intestine or
gills of fresh, brackish and marine-water fish (Guerrero et al., 2019; Santos and Borges,
2020). On the gills of B. cupido from the Jari River, metacercariae of Ascocotyle were
found at higher infection levels than reported for the gills of Odontesthes argentinensis
Valenciennes, 1835 from La Plata River, Argentina and Uruguay region (Guerrero et
al., 2019). Thatcher (2006) demonstrated tumorous growth in the gill filaments of fish
infected by a single metacercaria of Ascocotyle sp. In addition, the levels of infection
by metacercariae of Diplostomidae gen. sp. in the gills of B. cupido were similar to
those found for metacercariae of G. genarchella. Therefore, the consumes aquatic
invertebrates by B. cupido may have favor the presence of these helminth species
and infection levels found in the population of hosts, because all these parasites are
trophically transmitted, using predator-prey interaction.

Crustaceans are important components of the invertebrate aquatic fauna of
several environments. These species of ectoparasites include some representatives
that are free-living, while others have a parasitic lifestyle (Oliveira et al., 2021) that
only needs a single host fish. We found Therodamas sp. on gills of B. cupido from the
Jari River, which is a new species of this Ergasilidae. In B. cupido, levels of infection by
Therodamas sp. were similar to what was previously reported for Leporinus fasciatus
Bloch, 1794 from the Jari River infected by Therodamas longicollum Oliveira, Corréa,
Adriano & Tavares-Dias, 2021 (Oliveira et al., 2021). However, the infection levels
were higher than the reported for Pterygoplichthys pardalis Castelnau, 1855 from the
Manaus city, in state of Amazonas, Brazil infected by Therodamas elongatus Thatcher,
1986 (Caracciolo et al., 2023). Nonetheless, as few species of these ergasilids have
been described, its interaction with host fish populations is yet unknown.

Dolops geayi was also found in the gills of B. cupido from the Jari River, but at

infection levels lower than reported for Hoplias malabaricus Bloch, 1794 from Janauaca
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Lake, state of Amazonas, Brazil (Malta 1982). Low levels of infection by D. geayi were also
found by Mota-Junior et al. (2024) for C. strigata from the Jari River. Furthermore, low
levels of infection by Ergasilus sp. in the B. cupido gills from the Jari River were also found.

Body size (weight and length) of host fish plays animportantrole in susceptibility
to parasitism, growth and development of the parasitic community. Consequently, it
has majorimplications regard dynamics of infections and for parasite-hostinteractions
(Guidelli et al., 2003; Borges et al., 2019; Amaral et al., 2023; Mota-Junior et al., 2024).
Larger fish, are older and provide larger surface areas which parasites to attach and
are considered to habitats that are more stable for them (Amaral et al., 2023; Bisaggio
et al., 2023; Mota-Junior et al., 2024). Parasites that present greater longevity living
usually in smaller-sized fish, which offer less habitat for attachment, even though
those parasites need their hosts for its survival (Amaral et al., 2023; Bisaggio et al.,
2023). For B. cupido from the Jari River, the abundance of P. spiculastriatus decreased
with growth in weight and body length, while the abundance of Ergasilus sp. and
Therodamas sp. increased with growth in weight and body length of the hosts. Similarly,
positive or negative correlations with the abundance of different species of metazoan
parasites were previously reported for H. platyrhynchos (Guidelli et al., 2003), for
Gymnogeophagus balzanii Perugia, 1891 (Bisaggio et al., 2023) and C. strigata (Mota-
Junior et al., 2024. In contrast, for A. tetramerus was not demonstrate any correlation
between the abundance of parasite species and the body size of the hosts examined
(Borges et al., 2019). Thus, body size may or may not influence the abundance of
parasites in host fish population, because correlation of parasite abundance with

both body parameters is not universal (Poulin, 2004; Poulin & Leung, 2011).

6 CONCLUSIONS

This first study on the community and infracommunities of parasites in B. cupido
showed that there was low species richness, a low diversity index and low evenness,

with predominance of Ascocotyle sp. on the gills, which is the infection site with highest
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occurrence among metazoan parasites. The presence of larvae and adult stages of
helminths, indicate that this fish is an intermediate and definitive host. Host size did not
have a predominant effect on the diversity and species richness of metazoan parasites.
The body size of B. cupido partly explains the occurrence of metazoan parasites found,
because its feeding behavior and the availability of infectious stages of metazoans were
also factors structuring of the community and infracommunities of these parasites.
Lastly, with these current knowledges on metazoan parasites that B. cupido harbors
and anthropic interferences caused by the industrial and urban activities in the Jari
River basin, future studies must be carried out for understanding and evaluating the

possible effects of these impacts in the parasite ecology of this host fish.
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