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Abstract

This study aimed at identifying and quantifying the parasites of wild and cultured dusky grouper Epinephelus
marginatus. During a year and thereby all four seasons, 20 wild and 20 cultured groupers were examined for the pres-
ence of parasites, except in the last season, in which 19 wild and 20 cultured fish were examined, totalling 159 groupers
analysed from Ubatuba, southeastern Brazil. Prevalence, mean intensity of infection, mean abundance and mean rela-
tive dominance were calculated. Five species of parasites were identified in fish from both origins:
Pseudorhabdosynochus beverleyburtonae (Monogenea), Neobenedenia melleni (Monogenea), Pseudempleurosoma
sp. (Monogenea), Helicometrina nimia (Digenea) and larvae of Contracaecum sp. (Nematoda). The prevalence of
ectoparasites, in most cases, was higher than endoparasites. The most abundant parasite was the monogenea
Pseudorhabdosynochus beverleyburtonae in both wild and cultured fish, along all seasons. Neobenedenia melleni was
observed in wild and cultured fish in all seasons, with a gradual increase in the number of parasites from the coldest to
the hottest seasons, with the highest prevalence and mean intensity in the summer. Helicometrina nimia was found in
all seasons in both wild and cultured fish, except for summer, where its presence was detected only in wild fish.
Pseudempleurosoma sp. and larvae of Contracaecum sp. showed low prevalence occurring in wild and cultured fish in
the autumn and spring, respectively. This study revealed high intensities of potentially pathogenic parasites that could
favour disease outbreaks in culture conditions.

Keywords: Serranidae, parasitology, seasonality, Pseudorhabdosynochus beverleyburtonae, Neobenedenia melleni,
Helicometrina nimia.

Fauna parasitiria da garoupa selvagem e de cultivo Epinephelus marginatus
(Lowe, 1834) em Ubatuba, sudeste do Brasil

Resumo

Este estudo teve como objetivo identificar e quantificar os parasitos da garoupa verdadeira Epinephelus marginatus
selvagem e cultivada. Durante um ano, nas quatro esta¢des, 20 garoupas selvagens e 20 cultivadas foram examinadas
quanto a presenga de parasitos, exceto na ultima estagcdo, em que foram examinados 19 peixes selvagens e 20
cultivados, totalizando 159 peixes examinados em Ubatuba, Sudeste do Brasil. A prevaléncia, intensidade média de
infec¢@o, abundancia média and domindncia média relativa foram calculados. Cinco espécies de parasitos foram
identificadas nos peixes de ambas as origens: Pseudorhabdosynochus beverleyburtonae (Monogenea), Neobenedenia
melleni (Monogenea), Pseudempleurosoma sp. (Monogenea), Helicometrina nimia (Digenea) e larvas de
Contracaecum sp. (Nematoda). A prevaléncia de ectoparasitos foi, na maioria das vezes, maior do que a de
endoparasitos. O parasito mais abundante foi o monogenea Pseudorhabdosynochus beverleyburtonae em ambos 0s
peixes selvagens e cultivados, durante todas as estagdes. Neobenedenia melleni foi observado e, peixes selvagens e
cultivados em todas as estagdes, com aumento gradativo no numero de parasitos das estagdes mais frias para as mais
quentes, com as maiores prevaléncias ¢ intensidades médias no verdo. Helicometrina nimia foi encontrado em todas as
estacdes em ambos os peixes selvagens e cultivados, exceto no verdo, em que foi observada sua presenga apenas em
peixes selvagens. Pseudempleurosoma sp. e larvas de Contracaecum sp. apresentaram baixas prevaléncias, ocorrendo
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em peixes selvagens e cultivados no outono e na primavera, respectivamente. Este estudo revelou altas intensidades de
parasitos potencialmente patogénicos que podem favorecer surtos de doengas em situacdes de cultivo.

Palavras-chave: Serranidae, parasitologia, sazonalidade, Pseudorhabdosynochus beverleyburtonae, Neobenedenia

melleni, Helicometrina nimia.

1. Introduction

Dusky grouper Epinephelus marginatus (Lowe,
1834) is a serranid teleost that inhabits rocky and pro-
tected areas, usually in shallow waters, eventually reach-
ing a depth of 200 metres, widely distributed, from the
southern coast of Brazil, across the Mediterranean and
East Atlantic in the British Islands to South Africa, Azo-
res, Madeira and Canary Islands and Cape Verde Islands
(Heemstra and Randall, 1993).

Groupers are fish of great commercial value and they
constitute an important item in coastal fisheries in the
tropics. However, due to the decline of not only the fish-
ing of grouper, but also several species of marine fish,
mariculture has been used to increase fish production.
Considered as an economically important species, dusky
grouper is a potential candidate for marine aquaculture in
Brazil (Sanches et al., 20006).

Parasites normally found in wild fish populations, in
most cases may also be responsible for diseases in aqua-
culture (Scholz, 1999). Conditions associated with inten-
sive aquaculture as confinement, overpopulation and
stress may facilitate the transmission of parasites and in-
crease parasite intensity in farmed fish (Ogawa et al.,
1995). Such diseases restrict the development and
sustainability of the aquaculture industry and lead to di-
rect production losses (Bondad-Reantaso et al., 2005).

Despite the considerable progress in fish parasitol-
ogy in recent decades, there are still major gaps in knowl-
edge of taxonomy, biology, epizootiology and parasites
control. In addition, studies on the parasitology of Brazil-
ian marine cultured fish can be considered incipient when
compared to freshwater fish culture. From this assump-
tion, the present study aimed to analyze the parasitic
fauna of wild and cultured dusky grouper in different sea-
sons, from southeastern Brazil.

2. Materials and Methods

Fish from Ubatuba, on the coast of Sdo Paulo, south-
eastern Brazil (23°26°20” S, 45°01°37” W) were exam-
ined during the four seasons, between July/2009 and
June/2010, 20 wild and 20 cultured in each season (Eth-
ics committee CEUA/UFSC 23080.029981/2009-76,
IBAMA 21715-1). Cultured fish were kept in floating net
cages of 8 m® made of multifilament’s nylon with 25 mm
mesh size and stocked at a density of nine fish per tank.
Cages were attached to a system of a “long line” mounted
and fixed to 20 m parallel to the coastline, at a water
depth 0f4.0 £ 0.5 m. The floating net cages were cleaned
every 30 days, in order to maintain an adequate circula-
tion of sea water. Fish were fed with trash fish, of which
were removed head and viscera. Wild fish were caught
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with baited traps and maintained in 3000 L tank with
closed recirculation system and constant aeration in labo-
ratory for a period of 10 days and fed every 2 days with
trash fish. This time was standardised comprehending to
the period between the time of capture and sampling.

In the sample period, the water temperature and
salinity in the place of culture were monitored. After bio-
metry, fish were anesthetised with a solution of benzo-
caine (50 mg L"), euthanized and necropsied for parasi-
tological analysis. The mucus of body surface, gills,
stomach and intestine were collected and fixed separately
and subsequently analysed for the presence of parasites.

The parasites were collected and fixed according to
Kritsky et al. (1995) and Eiras et al. (2006) and quantified
under stereomicroscope. Monogenea were stained with
Gomori’s trichrome solution, mounted on permanent
slides with Canada balsam or mounted directly in
Hoyer’s medium for identification according to Jahn and
Kuhn (1932) and Yamaguti (1965) and the redescriptions
of Whittington and Horton (1996) and Santos et al.
(2000). Digeneans were stained with Mayer’s carmine,
cleared in beechwood creosote, mounted on permanent
slides with Canada balsam for identification according to
Jones et al. (2005), Linton (1910) and Hafeezullah
(1971). The nematodes were mounted in semi-permanent
preparations in Amann lactophenol and made drawings
and measurements for comparison with the specialised
literature (Hartwich, 1974; Vicente and Pinto, 1999).

The data of prevalence, mean intensity and mean
abundance of parasites were calculated using the soft-
ware Quantitative Parasitology® 3.0 (Reiczigel and
Rozsa, 2005) and mean relative dominance as suggested
by Rohde et al. (1995). The data were transformed to the
square root of X, subjected to analysis of variance and
when significant to Tukey’s test to compare the means
while adopting a significance level of 5%. The parasi-
tological indices were compared between wild and cul-
tured throughout the period regardless of the season and
also within each season.

3. Results

The mean water temperature in cages in the period
was 24.05 + 1.48°C, reaching maximum value in Febru-
ary/2010 (27.80 °C) and minimal in June/2010
(21.80 °C). Salinity remained stable, ranging between
33.26 and 36.30 ppt. Table 1 shows the biometric charac-
teristics of cultured and wild fish during the study period.

The species of monogenean ectoparasites identified
in grouper were Pseudorhabdosynochus beverleybur-
tonae (Oliver, 1984) Kritsky and Beverley-Burton, 1986
(Diplectanidae) in the gills and Neobenedenia melleni
(MacCallum, 1927) Yamaguti, 1963 (Capsalidae) on the
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Table 1 - Mean values of total length and weight followed by standard error with minimum and maximum values in
parenthesis of wild and cultured dusky grouper Epinephelus marginatus from Ubatuba, Sao Paulo, Brazil during the four sea-

sons. N: number of examined fish.

Total length (cm)

Weight (g)

Origin of fish/ Seasons N
Wild fish

Winter (July/09) 20
Spring (September/09) 20
Summer (February/10) 20
Autumn (June/10) 19
Cultured fish

Winter (July/09) 20
Spring (September/09) 20
Summer (February/10) 20
Autumn (June/10) 20

30.01 +£0.64 (26.5-37.0)
28.15 £ 0.25 (20.9-34.8)
27.07 £0.62 (22.5-31.5)
32.51 +£1.12 (27.0-42.0)

28.90 £ 0.87 (21.0-36.5)
31.25+0.84 (25.0-40.3)
32.62 + 1.45 (21.0-46.0)
21.81 +1.26 (13.0-30.2)

370.36 +25.74 (248.7-677.7)
323.85 £34.90 (82.5-629.4)
260.82 +18.28 (132.1-414.1)
531.21 £61.00 (259.2-1117.8)

339.80 +30.29 (140.5-650.1)
433.59 +36.80 (240.4-939.2)
539.75 £70.67 (127.0-1392.9)
177.38 +26.70 (25.5-409.4)

body surface. Regarding the endoparasites, these were
identified: a species of digenean Helicometrina nimia
Linton, 1910 in the stomach and intestine, a monogenean
Pseudempleurosoma sp. was observed free in the stom-
ach and one species of nematode, Contracaecum sp. in
the mesentery.

Wild fish showed similar prevalence, mean abun-
dance and mean intensity of infection by P. beverley-
burtonae and H. nimia for cultured fish. Neobenedenia
melleni presented higher abundance and mean intensity
of infection in cultured fish (16.30 and 23.29) than in
wild fish (3.22 and 5.16). Pseudempleurosoma sp. and
larvae of Contracaecum sp. have prevalence below 10%
and low mean intensities of infection (Table 2).

The most prevalent and abundant parasite (p < 0.05)
was P. beverleyburtonae with a prevalence of 100% in
fish of both origins during all seasons, except for cultured
fish in the summer (95%). The highest mean abundance
occurred in the autumn in both wild (1350.58) and cul-
tured (2077.80) fish. This species was one of the most
relative dominant parasites, with levels above 0.70 in all
seasons in fish of both origins (Table 3).

Neobenedenia melleni was observed in wild and cul-
tured fish in all seasons, increasing the number from the
colder to the hottest seasons. Prevalence was signifi-
cantly lower (p <0.05) in wild fish in the autumn (26.3%)
than that related in cultured ones in the summer (100%).
Higher values (p < 0.05) of abundance and mean inten-
sity of infection (52.75) were found in cultured fish in the
summer (Table 3).

Pseudempleurosoma sp. were found in wild and cul-
tured fish only in the autumn, with a prevalence of 5.26%
and 30%, respectively, and mean abundance and mean
intensity of infection 0.05 and 1.0 in wild groupers and
0.75 and 2.5 in cultured groupers, respectively (Table 3).

Helicometrina nimia was observed in all seasons in
groupers of both origins, except for the summer, in which
it occurred only in wild fish. The highest prevalence was
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observed in the autumn, in both wild (31.6%) and
cultured fish (60%) and the highest mean intensity of in-
fection occurred in the winter in wild fish (11) and au-
tumn in cultured fish (4.33) (Table 3).

Contracaecum sp. larvae were observed only in
spring, in both wild and cultured fish, with low preva-
lence (5% in wild and 15% in cultured fish) and mean
abundance of infection (0.05 in wild and 0.15 in cultured
fish) (Table 3).

4. Discussion

Several factors can determine or influence the para-
sitic fauna of many species or groups of hosts, such as
age, sex, size, type of food, lifestyle, geographical and
seasonal distribution of population of the host in time and
space (Dogiel, 1964). Main and Rosenfeld (1996) sug-
gest that diseases in culture environments are not caused
by a single factor but a combination of interrelated fac-
tors that make the fish more susceptible to pathogens. In
addition, parasites with monoxenic life cycle can prolif-
erate quickly in these conditions increasing significantly
in a short period of time.

Studies on the parasitic fauna of marine fish have
shown that dominant parasites in a particular host species
tend to be the same, regardless of whether the fish is wild
or cultured. However, the number of parasites in cultured
fish is usually superior to wild fish (Riickert at al., 2010).
In this study, in most cases, there were no significant dif-
ferences in the parasites load, especially for monoge-
nean, between wild and cultured fish in the seasons. This
might be related to the fact that it was not possible to cap-
ture wild fish all on the same day and these were kept in
the laboratory for a period of 10 days until analysis,
which may have contributed to a significant increase in
the number of parasites on these fish.

In relation to parasite species richness, Leong and
Wong (1988) found 16 species of parasites in wild E.
malabaricus (Bloch and Schneider, 1801) and 11 species

873



Table 2 - Parasitological indices of wild and cultured dusky grouper Epinephelus marginatus from Ubatuba, Sdo Paulo, Brazil. P%: prevalence, MA: mean abundance, MI: mean intensity of
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infection, followed by standard error with minimum and maximum values in parenthesis. Different letters indicate significant differences in the parasitological indices between the origins of

fish (p < 0.05).

Cultured fish

Wild fish

MI

MA

P %

MI

MA

P %

852.49 + 137.92 (1-8318)" 98.80 947.88 £ 176.64" 959.87 £ 174.81 (4-7573)"

852.49 + 137.92°

100.00

Pseudorhabdosynochus

beverleyburtonae

23.29 + 4.68 (1-201)°

16.30 + 3.46°
0.74 +0.23°

70.00
18.80
7.50
5.00

5.16 % 1.09 (1-46)"
8.19 +2.34 (1-38)"

3.22+0.75*

63.30
20.30

Neobenedenia melleni

3.93 £0.86 (1-12)°
2.50 £0.36 (1-9)

1.66 +0.59*

Helicometrina nimia

0.19+£0.12
0.05£0.02

1.00
1.00

0.01 £0.01
0.01 £0.01

1.30
1.30

Pseudempleurosoma sp.*

1.00

Contracaecum sp. (larval)*

*Due to low prevalence no statistical analysis was realized.

Roumbedakis, K. et al.

in cultured fish, of which only six were common to both
origins. Riickert et al. (2010) also found higher parasite
species richness in wild Epinephelus fuscoguttatus
(Forsskal, 1775) (30) in relation to cultured fish (25).
These authors found, in most cases, higher prevalence of
ectoparasites on E. malabaricus and E. fuscoguttatus
compared to endoparasites. The values of prevalence of
ectoparasites and endoparasites found in this study cor-
roborate the findings of Leong and Wong (1988) and
Riickert et al. (2010), but there was no difference in the
parasitic fauna of wild and cultured fish, in which the
same species of parasites (5) in fish of both origins were
found.

Serranid fishes, especially Epinephelus spp. are com-
monly parasitized by diplectanid monogenean. Most
diplectanids that affect groupers belong to the genus
Pseudorhabdosynochus and parasitize its gills. Repre-
sentatives of this genus induce pathological conditions in
cultured fish (Leong and Wong 1988, Santos et al.,
2000). According to Leong (1997), Pseudorhabdo-
synochus infections on these fish are directly related to
stocking density and can be considered a constant source
of stress, which is the main factor that contributes to dis-
case outbreaks. In Brazil, P. beverleyburtonae was re-
ported parasitizing the gills of wild E. marginatus (San-
tos et al., 2000). In the present study this species was also
reported in cultured specimens, beyond the wild ones. In
fact, this could be explained by the proximity between
animals kept in cages and the wildlife that inhabit the
rocks next to the culture structures.

Pseudorhabdosynochus epinepheli Yamaguti, 1958
was appointed by Leong and Wong (1988) as the most
abundant parasite in E. malabaricus, with prevalence
100% in cultured fish and 94% in wild fish and a mean in-
tensity of infection threefold higher in cultured fish.
Riickert et al. (2010) identified P. epinepheli and Pseudo-
rhabdosynochus lantauensis (Beverley-Burton and Su-
riano, 1981) Kritsky and Beverley-Burton, 1986 as the
most abundant parasites in wild and cultured E. fusco-
guttatus during three consecutive seasons, two rainy and
one wet. However these authors did not verify parasite’s
seasonality. In the present study, higher rates of parasit-
ism (intensity of infection and abundance) observed in
cultured fish mainly in the winter, spring and autumn can
become a limiting factor for success in grouper produc-
tion. The appropriate management and population den-
sity of cultivation, as well as the large distance between
the rocky and cultivation structures can prevent parasite
proliferation and transmission in floating net cages.

Luo and Yang (2010) noted the seasonality influence
in parasitism by Pseudorhabdosynochus coioidesis Bu,
Leong, Wong and Woo Foo, 1999 and Pseudorhabdo-
synochus serrani (Yamaguti, 1953) in wild grouper
[Epinephelus coioides (Hamilton, 1822)] and under ex-
perimental polyculture conditions [E. coioides, Epine-
phelus awoara (Temminck and Schlegel, 1842) and
Epinephelus bruneus (Bloch, 1793)]. In wild fish, the au-
thors reported the presence of these monogeneans only in
the autumn and winter, with prevalence and mean inten-
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sity of infection of both species higher in the winter. The
prevalence and mean intensity of both parasites in poly-
culture showed the same pattern of seasonal fluctuation,
reaching the maximum values in the autumn, except for
the prevalence of P. serrani, whose maximum value was
found in winter. On the other hand, in the present study,
the diplectanid P. beverleyburtonae was the most preva-
lent and abundant parasite in wild and cultured fish in all
seasons. The highest values of mean intensity of this par-
asite occurred in autumn in both wild and cultured fish,
but prevalence was similar in all seasons and similar to
the findings of Leong and Wong (1988).

Neobenedenia melleni is known for low host speci-
ficity, being found in more than 100 species comprising
more than 30 families of five orders of wild and cultured
teleosts (Whittington and Horton, 1996). However, there
is no detailed information about the injury or disease in
wild hosts. On the other hand, cultured and ornamental
fish routinely develop severe infections by this parasite
(Whittington and Horton, 1996). According to Carvalho
and Luque (2009), studies of naturally infected wild
hosts are important indicators for knowledge of the popu-
lation of N. melleni, registers of new hosts and new geo-
graphic areas. Moreover, it can assist in management and
aquaculture thereby preventing and controlling diseases
associated with infections (Bullard et al., 2003).

In the Caribbean, Sikkel et al. (2009) studied three
wild congeners species of surgeonfishes (Acanthurus
coeruleus, Acanthurus bahianus and Acanthurus chi-
rurgus) collected from the same sites and observed dif-
ferences in parasitological indexes between the species.
The authors attributed these findings to differences in the
physiology of fish that can affect the susceptibility to in-
fection, the habitat use, which can vary in densities of in-
fective stages of the parasites, and the difference in
species access to cleaner organisms that remove para-
sites. Additionally, the authors also observed differences
among site and between-year which were attributed to bi-
otic and abiotic factors, such as host density, immune
function and water quality in captive and wild conditions.

In cultivated fish, Deveney et al. (2001) registered an
outbreak of N. melleni that occurred on barramundi Lates
calcarifer cultivated in sea cages in Australia, which re-
sulted in the loss of 200.000 fish (approximately 50
tones) in three weeks, but the origin of the outbreak re-
mains unknown. Presumably, this parasite lives naturally
on one or, perhaps, several local fish species near to the
barramundi farm which provided a rapid proliferation in
cultured fish when sea temperatures dropped and proba-
bly compromise the immunological defences of L. cal-
carifer combined with the high fish density in the sea
cages (Deveney etal., 2001). In Brazil, N. melleni was re-
corded parasitising cultured E. marginatus (Sanches and
Vianna, 2007) and Rachycentron canadum (Linnaeus,
1766) (Kerber et al., 2011) in floating net cages. In this
study, N. melleni was found in wild and cultured E.
marginatus, which was the first record of this parasite in
wild specimens of dusky grouper.
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Temperature is known to be a key factor that affects
the life cycle of capsalid monogenean. Hirazawa et al.
(2010) verified that higher temperatures were responsi-
ble for faster growth rate and maturation of Neobene-
denia girellae (Hargis, 1955) Yamaguti, 1963 (consid-
ered synonymy of N. melleni by Whittington and Horton,
1996) when compared to lower temperatures. In this
study, the highest prevalence and intensities of N. melleni
were significantly higher in cultured fish in the summer,
which may be related to higher temperatures during this
season. In addition, the direct life cycle of this parasite fa-
cilitates its spread in culture conditions.

It is estimated that over than 95% of monogenean are
ectoparasites found on gills or skin of fish (Euzet and
Combes, 1998), however some are known to be adapted
to survive in the internal organs (Santos et al., 2001). The
monogenean Pseudempleurosoma gibsoni Santos et al.,
2001 was described in the esophagus of Paralonchurus
brasiliensis (Steindachner, 1875) from Ubatuba, Sao
Paulo, Brazil (Santos et al., 2001). In the present study,
the presence of specimens of this genus from the same lo-
cality was observed free in the stomach of E. marginatus,
not adhered in the mucosa. It is possible that this species
has displaced from the esophagus and, therefore, was ob-
served in the stomach. Due to small number of specimens
found, it was not possible to identify the parasite in spe-
cific level, but this is the first record of the genus in
groupers from Brazil.

Helicometrina nimia Linton, 1910 is a digenean
endoparasite recorded in several species of marine fish,
including several species of Serranidae (Cribb et al.,
2002). This species has a wide spectrum of hosts and geo-
graphical distribution that is noticeably wider than other
species of the genus (Oliva and Mufioz, 1985). In grou-
per, it was recorded in Epinephelus analogus (Sogan-
dares-Bernal, 1959), Epinephelus diacantus (Bilgees,
1981) and Epinephleus morio (Moravec et al., 1997).
Moravec et al. (1997) found prevalence of 15% and mean
intensity of infection by H. nimia of one parasite. In this
study, the prevalence ranged between 0 and 60%, with
mean intensities of infection between 1 and 11 parasites.

Luque and Poulin (2004) reported the occurrence of
anisakid larvae in 44 species of marine fish from the Rio
de Janeiro coast. Larvals of Contracaecum sp. are
anisakid species that occurs in several species of fish and,
in groupers, was reported by Leong and Wong (1988) in
E. malabaricus with prevalence and mean intensities of
infection 0of2.9 and 1.0 in wild fish and 1.6 and 1.0 in cul-
tured fish. In this study, the larvae of Contracaecum sp.
were found in wild and cultured fish only in the spring,
with low prevalence and intensities, corroborating the re-
sults of Leong and Wong (1988).

Parasites with heteroxenic life cycle depend on inter-
mediate hosts to complete its life cycle. Consequently,
the rate of infection in cultured fish, with the exception of
direct infection by parasites in free-swimming life stages,
depends on the access to their intermediate hosts, by the
availability of live prey or fresh food untreated (Riickert
et al., 2009). Leong and Wong (1988) attributed the
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higher prevalence of endoparasites in cultured fish to the
food, which comprised trash fish. Riickert et al. (2009)
found that cultured fish fed with pellets food had fewer
endoparasites compared to trash fish fed groupers. In this
study, no significant difference between the total number
of endoparasites of wild and cultured fish were observed.
Fish were fed with trash fish, without the head and vis-
cera, which might have reduced the transmission of para-
sites through food.

In conclusion, the richness of parasites and the preva-
lence, abundance and mean intensity of infection ob-
served in E. marginatus were in most cases similar in
wild and cultured fish. The seasonality influenced the oc-
currence of parasites. High intensities of potentially
pathogenic parasites were observed, which could pro-
mote disease outbreaks in culture conditions.
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