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Abstract. The objective of the present study was to determine the parasitic community of the “Lumptail searob-
in” Prionotus stephanophrys (Perciformes: Triglidae) from the Fishing Terminal of Villa Maria del Triunfo, Lima,
Peru. Forty specimens of P stephanophrys were collected, which{were captured in the ports of Piura and Tumbes
in 2023 and 2024. After dissection, three species of nematodes, tw0 of monogeneans, two of acanthocephalans,
two of cestodes, seven of trematodes, two of copepods, and onie of hirudinea were identified. The monogenean
Orbocotyle elmernoblei was the most prevalent (30%), followed by the nematode Anisakis simplex (22.5%). The
Poulin discrepancy index was determined in the most prevalent parasites, establishing that O. elmernoblei and
A. simplex presented an aggregated distribution. The correlation between total body length and sex of P stepha-
nophrys with parasitological indices was also evaluated. It was observed that the prevalence of O. elmernoblei is
associated with the total lenght of the host; unlikeisex, which showed no relationship with any of the variables.
This is the first research work focused on the parasitic fauna of P stephanophrys.
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Resumen. METAZOOS PARASITOS'DE LA CABRILLA VOLADORA PRIONOTUS STEPHANOPHRYS
(PERCIFORMES: TRIGLIDAE) DEL TERMINAL PESQUERO VILLA MARIA DEL TRIUNFO, LIMA, PERU.
El presente estudio tuvo como objetivo determinar la comunidad parasitaria de la “cabrilla voladora” Prionotus
stephanophrys (Perciformes: Triglidae) procedentes del Terminal Pesquero de Villa Maria del Triunfo, Lima,
Pert. Se colectaron 40 especimenes de P, stephanophrys, los cuales fueron capturados en los puertos de Piura y
Tumbes en 2023 y 2024. Tras la diseccion, se identificaron tres especies de nemétodos, dos de monogeneos, dos de
acantocéfalos, dos de cestodos, siete de trematodos, dos de copépodos y una de hirudineos. El monogeneo Orboco-
tyle elmernoblei fue el méas prevalente (30 %), seguido por el nematodo Anisakis simplex (22,5 %). Se determiné
el indice de discrepancia de Poulin en los parésitos con mayor prevalencia, estableciendo que O. elmernoblei y A.
simplex presentaron una distribucién agregada. También se evalud la correlacién entre la longitud corporal total
y el sexo de P, stephanophrys con los indices parasitologicos. Se observé que la prevalencia de O. elmernoblei esta
asociada con la longitud total del hospedero; a diferencia del sexo, que no mostré relacién con ninguna de las va-
riables. Este es el primer trabajo de investigacion centrado en la fauna parasitaria de P stephanophrys.

Palabras claves. Anisakis, fauna parasitaria, ictioparasitologia, Orbocotyle, teleésteos, Trematoda
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INTRODUCTION

The Peruvian Sea is one of the most productive and biodiverse ecosystems in the world, thanks
to the influence of the Humboldt Current, which harbors more than 1,000 fish species. This rich
fauna has made this a subject of study in the fields of biodiversity, ecology, and marine conservation
(Tarazona et al., 2003).

Among the fish species found in Peru is the “lumptail searobin” Prionotus stephanophrys Loc-
kington, 1881, a demersal species belonging to the family Triglidae, which is distributed along the
coastal regions of the Eastern Pacific, from southern California (USA) to Chile (Chirichigno & Vélez,
1998; Robertson et al., 2024). Its diet consists mainly of crustaceans, with the remainder consisting of
fish, annelids, mollusks, and others (Samamé & Fernandez, 2000). This species has been recorded at
depths of up to 220 m on the continental shelf (Mendieta & Samamé, 1985). Like many marine fish, it
has an oviparous reproductive mode, with spawning occurring during summer (Samamé et al., 1983;
Schmitter, 1989, 1992), and sexual maturation taking place in late winter (Mendieta & Samamé,
1985). According to the IUCN (International Union for Conservation of Nature), P stephanophrys is
classified as a species of “Least Concern” (IUCN, 2025).

This species has economic and commercial importance in the demersal landings, as it is used for
the production of frozen products, such as surimi and frozen paste in blocks, whose exports have
generated significant revenue for Peru (Castillo et al., 2000).

Although its general ecology and distribution in the Peruvian sea are relatively well known (Cas-
tillo et al., 2000), parasitological studies on P, stephanophrys are very scarce, being limited to records
in two bibliographic compilations. In the review by Luque et al. (2016), the presence of the acantho-
cephalan Corynosoma sp. Lithe, 1904 was reported in the mesentery and visceral surface of the fish,
while Tantalean et al. (2005) recorded the juvenile form of Corynosoma australe Johnston, 1937 in
the peritoneum.

The ichthyoparasitological study is a highly important tool that supports various biological as-
pects, such as health (Chero et al., 2016; Céspedes et al., 2017; Tessema, 2020), ecology (Timi & Pou-
lin, 2020), and conservation of the hosts (Nuwer, 2022)."Aquatic parasites within natural ecosystems
could have negative (reduce host energy reserves, body condition, and fitness) (Hasegawa & Poulin,
2025) and positive effects on individual hostsshest populations, biodiversity and overall ecosystem
health (Louvard et al., 2025). Ichthyoparasites are\also considered excellent bioindicators, as they
are key components of ecological environment with negative and positive effects, and achieving subs-
tantial biomass, abundance, and productiyity in*some marine ecosystems (Timi, 2025). Further, the
use of parasites as biological markersthassprevided new insights into the biology and migration of
various fish species, as well as stock assessments on a global scale (Timi & MacKenzie, 2015; Timi &
Buchmann, 2023).

Ecological patterns and processes. in fish host-parasite relationships (Fuentes Olivares et al.,
2024) have been poorly described from the north marine coast of Peru. Fish host body size (Iength)
is probably the most frequently reported parameter determining parasite infection levels (intensity/
abundance), and host characteristics (e.g., body length) can influence parasite diversity (Hasegawa
& Poulin, 2025; Simoes et al., 2025). The reproductive system and the sex of the host is an important
factor in determining ecological fish parasitism, amd it has been widely investigated (Renner & Du-
ggan, 2024).

Therefore, the objective of this study is to describe and analyze quantitatively the metazoan pa-
rasite fauna of the lumptail searobin P stephanophrys from the Villa Maria del Triunfo (VMT) Fish
Terminal, Lima, Peru, and analyze their relationship with the host’s sex, total length, weight, and
condition factor.

MATERIALS AND METHODS

Lumptail searobin

A total of 40 specimens of the lumptail searobin P stephanophrys were randomly acquired from
the Villa Maria del Triunfo (VMT) Fish Terminal (12° 09’ 25" S; 76° 55’ 53” W), Lima, Peru. These
samples were captured with artisanal fishing gear, such as purse seines, and, hooks in the ports of
Paita (5° 05 28" S; 81° 06’ 23" W) and Pizarro (3° 30" 07" S; 80° 23’ 33” W), in the departments of
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Piura and Tumbes, respectively, during February (n = 7), March (n = 9), April (n = 7), and, August
(n = 6) from 2023 to April (n = 6), and, May (n = 5) from 2024. Fresh fish were transported in re-
frigerated trucks to maintain the cold chain and following strict quality standards from ports Paita
and Pizarro to VMT Fish Terminal. The fish were frozen and transported to Universidad Ricardo
Palma, Lima, Peru, where they were immediately processed at the Zoology Laboratory of the Faculty
of Biological Sciences (FCB) for the collection of metazoan parasites.

Fish parasites

In the laboratory, the fish were measured (Total length in cm), and weight (in g) using a measu-
ring tape and a digital balance, respectively. Petri dishes with distilled water were prepared, in which
the host’s gill arches and eyes were placed and examined under a Leica®-EZ4W stereomicroscope.
Meanwhile, the viscera (stomach, liver, intestine, gonads, spleen, and swim bladder) were thoroughly
inspected in dissection trays. The metazoan parasites were fixed in AFA (alcohol-formalin-acetic
acid), and preserved in vials with 70% ethanol (Jerénimo et al., 2012).

The helminths were stained with Semichon’s acetic carmine for 10 minutes. They were then de-
colorized in acid alcohol and sequentially dehydrated in 70%, 90%, and 100% ethanol for 10 minutes
each. Finally, they were cleared in eugenol (clove o0il) and mounted in Canada balsam (Payne, 1987),
using a Euromex®-SB.1904 trinocular stereomicroscope. The nematodes, copepods, and leech were
cleared with Amann’s lactophenol and preserved in 70% ethanol (Rey et al., 2022).

The identification of the parasites was based on the following studies: Payne (1987) and Theisen
et al. (2017) for monogeneans; Oosthuizen et al. (2021) for cestodes; Anderson (2000) for nematodes;
Gibson et al. (2002) for trematodes; De Ledn et al. (2021) for leeches, Kabata (1988) for copepods, and
finally, Arai (1989) for acanthocephalan. All observations were conducted using Nikon®-ECLIPSE Si
RS and Euromex®-Oxion trinocular microscopes.

Statistical analysis

The data analysis for this research was conducted usingMicrosoft Excel 2021, the R-4.4.1 statis-
tical package, PAST-Palaeontological Statistics ver/4.17pandyQuantitative Parasitology 3.0, with a
significance level of 0.05. The estimated parasitological indices included prevalence percentage (P%),
mean infection abundance (MA), and mean infection_intensity (MI), following Bush et al. (1997)
were calculated for were calculated for the total fish sample, not subdivided between months, years
or localities. For parasites with P% above 10% were determined a traditional Clopper-Pearson Con-
fidence level at 95%, and for MA and MI Bootstrap confidence intervals at 95% were calculated with
Quantitative Parasitology 3.0. The type.ofsstrategy of metazoan parasites was classified according
to prevalence percentage. Specieg with a prevalence above 45% were assigned a core strategy; those
with a prevalence between 10% and.45% were classified as secondary strategy; and those with a prev-
alence below 10% were considered rare strategy (Bush & Holmes, 1986).

Poulin’s discrepancy index (DI) was used to determine the distribution pattern of parasite spe-
cies, where a value of 0 indicates a uniform distribution and a value of 1 indicates an aggregated
distribution (Vieira et al., 2019). This index was selected because it provides an ideal measure of
aggregation that would quantify an unequal utilization of hosts, and would be based on both the
number of hosts left unoccupied and on the distribution of parasite individuals among the infected
hosts, and can be calculated for any aggregated distribution (Morrill et al., 2022).

The body condition of each fish was assessed using Fulton’s condition factor (K), which pro-
vides an index of the individual’s overall health and energy reserves. This metric was calculated as
K=100xW/L?, where W is the total body weight (g) and L is the total length (mm) of the fish (Ricker,
1975).

Only species with a prevalence greater than 10% (core and secondary strategy) were considered
for quantitative analysis (Esch et al., 1990). Quantitative data on total length (TL), mean abundance
(MA), and mean intensity (MI) were subjected to the Kolmogorov-Smirnov test with Lilliefors cor-
rection to verify normality (Zar, 2014). Pearson and Spearman correlation coefficients were used
to assess the association between the host’s total length (TL) and the prevalence host total length
which were divided into ranges using the Sturges rule, and the mean value of each LT in each range
was taken, abundance, and mean intensity of helminths (Le, 2003). Additionally, Student’s t-test and
the Mann-Whitney U test were applied to compare the MA and MI of metazoan parasites between
male and female hosts (Esch et al., 1990; Rosner, 2011).
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To evaluate the influence of host sex and body size on the presence or absence of parasites, we
fitted a Generalized Linear Model (GLM) with a binomial distribution or not binomial depending on
response variable (Zuur et al., 2009). The response variable was binary for prevalence, indicating the
presence (1) or absence (0) of parasites in each fish. Also, the response variable for abundance and
intensity was by counting data in each fish. The explanatory variables included host sex (two levels:
male or female), body length (in mm), weight (in g), Fulton’s condition factor (K), and month of the
year of survey as random variable (six levels: February 2023, March 2023, April 2023, August 2023,
April 2024, and May 2024). This approach allowed us to assess whether the probability of being para-
sitized (prevalence, abundance, and intensity) was significantly associated with either sex, body size,
weight, K and month of the year of survey while controlling for the effect of each variable (Crawley,
2013).

Finally, the calculated alpha diversity indices were as follows: Simpson and Berger-Parker (domi-
nance), Shannon-Wiener and Evenness (equity), Chao-1 (potential richness estimator), and Margalef
(richness) (Bego & Von Zuben, 2010). Their application in ecological-parasitological research allows
not only the assessment of the number of parasite species (richness) but also the distribution of their
abundances (evenness), offering a more comprehensive understanding of community organization.

The samples of metazoan parasite species were deposited in the Zoological Collection of the Natu-
ral History Museum of the National Federico Villarreal University (UNFV), under the codes MUFV-
HPIA-239 to MUFV-HPIA-286.

RESULTS

The sample size of P stephanophrys consisted of 20 females (TL = 25.16 *= 2.87 cm; W = 175.39
+ 60.56 g; K = 1.07 + 0.08) and 20 males (TL = 23.45 + 1.95 cm; W = 138.99 + 38.48 g; K = 1.05,
+ 0.08). Female hosts exhibited a greater TL and W than males (t = 2.2-2.26; p < 0.05), but was
not different between sex for K (t = 0.76; p > 0.05). A total of 63 metazoan parasites were collected,
identifying 19 taxa (Table 1). Among them, the monogenean Orbocotyle elmernoblei Payne, 1987
and the nematode Anisakis simplex (Rudolphi, 1809)€omplex showed the highest prevalence, 30%
(16.6-46.6), and, 22.5% (10.8-38.5), respectively. Regarding MA and MI, O. elmernoblei followed by
A. simplex with MA [0.65 (0.325-1.08), and 0.25.(0.1~0.4],)and MI [2.17 (1.5-2.92), and 1.11 (1-1.33],
respectively. However, the copepods Lernaeopodidae gen. sp. 1 and Lernaeopodidae gen. sp. 2 showed
MI, even higher than Anisakis simplex. Orbocotyle elmernoblei and A. simplex corresponded to the
secondary strategy type, whereas the remaining.parasites exhibited the rare strategy type (Table 1).
Poulin’s discrepancy index for O. elmernoblei and A. simplex showed a value close to 1, indicating a
tendency toward an aggregated or‘eontagious distribution (Table 1).

According to the significance level of the Kolmogorov-Smirnov test, the data on host total length
and O. elmernoblei intensity providesufficient evidence to assume a normal distribution. In contrast,
the significance level for the abundance of both helminths and the intensity of A. simplex leads to
rejecting the normality hypothesis (Table 2).

The logistic regression model indicated that sex was a significant predictor of parasite presence
of O. elmernoblei (p = 0.030). For presence of O. elmernoblei, length, weight of the fish and month of
the survey showed no statistically significant effect (Table 3). However, when the logistic regression
model was evaluated for O. elmernoblei using sex (p = 0.017), k (p = 0.028) and the month of evalu-
ation (p = 0.010), the three variables were found to have significant levels for prevalence (Table 3).
No significant association was detected between sex, body length, weight, K, and month of the year
and the probability of being parasitized in A. simplex (Table 3).

The GLM model indicated that sex, K and month of the survet was a significant predictor of mean
abundance of O. elmernoblei (p = 0.005-0.028). But when it is the length or weight of the fish with
the sex and the month of evaluation, GLM indicated no significant association was found with the
mean abundance of O. elmernoblei (Table 4). In the case of A. simplex, GLM revealed no statistically
significant associations were found between host sex and length, or body weight or K of the fish with
mean abundance (Table 4). The GLM revealed no statistically significant associations were found be-
tween host sex and length, or body weight or K of the fish with mean intensity of O. elmernoblei and

A. simplex (Table 5). GLM models indicate that when K is included, then sex and month of as-
sessment are good predictors of the prevalence and mean abundance of O. elmernoblei (Table 3-4).
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Table 1. Parasitic indices of metazoan parasites in Prionotus stephanophrys from the Fishing vessel
of Villa Maria del Triunfo, Lima, Peru. * indicates it is omitted because there is only one sample unit.
Abbreviastions: %P, prevalence; MA, mean abundance; MI, mean intensity; PD, Poulin’s discrepancy

index.

Parasite Deposit code Location | Host Total pa- | %P | MA MI PD Type of
infected | rasites strategy
Monogenea HPIA 239, Gills 12 26 30 0.650 |2.17 |0.78 | Secon-
Orbocotyle 274-286 dary
elmernoblei
Pseudempleuro- | HPIA 240 Gills 1 1 2.5 0.025 | * - Rare
soma carangis
Cestoda HPIA 241 Perito- 1 1 2.5 0.025 | * - Rare
Grillotia sp. neum
Nybelinia sp. HPIA 242 Gills 1 1 25 10.025 | * Rare
Acantocephala | HPIA 243 Stomach |1 1 2.5 0.025 | * - Rare
Bolbosoma sp.
Polymorphidae | HPIA 244 Intestine | 1 1 2.5 0.025 | * - Rare
gen. sp.
Trematoda HPIA 245 and | Stomach | 2 2 5 0.050 |1 - Rare
Mecoderus 246
oligoplitis
Brachyphallus | HPIA 248-249 | Gills 2 2 5 0.050 |1 - Rare
sp. )k
Fellodistomidae | HPIA 251 Gills 1 2.5 0.025 | * - Rare
gen. sp.
Ectenurus sp. HPIA 250 Gills 1 2.5 0.025 | * - Rare
Lecithochirium | HPIA 247 Gills 1 2.5 0.025 | * - Rare
Sp.
Plagiorchiida HPIA 252 Live 1 1 2.5 0.025 | * - Rare
gen. sp.
Trematoda gen. | HPIA 253 ills 1 7.5 0.075 |1 - Rare
sp.
Nematoda HPIA 254, Stomach |9 10 225 [0.250 |1.11 0.78 | Secon-
258, 260-262, | Live dary

Anisakis sim- 264-267, and Gla§s
plex complex 272 Perlto—

neimuum

Swim

bladder
Phocanema sp. | HPIA 255 Liver 1 2.5 0.025 | * - Rare
Anisakidae gen. | HPIA 259, Perito- 4 4 10 0.100 |1 - Rare
Sp. 263, and 273 neum

Stomach
Copepoda HPIA 256, Gills 2 3 5 0.075 | 1.5 - Rare
Lernaeopodidae | 268, and 269
gen. sp. 1
Lernaeopodidae | HPIA 270, Gills 1 2 2.5 0.050 |2 - Rare
gen. sp. 2 and 271
Hirudinea HPIA 257 Gills 1 1 2.5 0.025 | * - Rare
Piscicolidae
gen. sp.
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Table 2. Kolmogorov-Smirnov Normality Test with Lilliefors modification to determine the norma-
lity of total length, mean abundance and mean intensity. Abbreviations: %P, prevalence; TL, total
length; MA, mean abundance; MI, mean intensity; N, population; L, K-S-Lilliefors test; p, signifi-

cance level.

TL MA MI

Host O. elmernoblei A. simplex O. elmernoblei A. simplex
N 40 40 40 12 9
L 0.10 0.40 0.47 0.23 0.52

0.36 0.00 0.00 0.09 0.00

Table 3. Logistic regression models for prevalence for the two most prevalent parasites (O. elmer-
noblei and A. simplex) in Prionotus stephanophrys. * indicates significance. Abbreviation: ns, not
significant; p, significance level.

Term Estimate Std. Error z value P Significance
O. elmernoblei | Intercept -6.171 4.298 -1.436 0.151 ns
Sex 2.467 1.137 2.170 0.030 *
Length -0.035 0.219 -0.162 0.871 ns
Month 0.698 0.381 1.834 0.067 ns
Intercept -6.991 2.444 -2.860 0.004 *
Sex 1.996 1.110 1.798 0.072 ns
Weight 0.008 0.012 0.703 0.482 ns
Month 0.501 0.359 1.395 0.163 ns
Intercept -24.377 9.028 -2.7 0.007 *
Sex 2.805 1.176 2.39 0.017 *
K 140726 6.718 2.19 0.028 *
Month 0.968 0.374 2.59 0.010 *
A. simplex Intercept -5.99 4.013 -1.493 0.136 ns
Sex 0.40 0.935 0.428 0.669 ns
Length 0.195 0.199 0.980 0.327 ns
Month -0.214 0.291 -0.734 0.463 ns
Intercept -2.550 1.679 -1.519 0.129 ns
Sex 0.661 0.937 0.705 0.481 ns
Weight 0.003 0.009 0.421 0.674 ns
Month -0.111 0.297 -0.373 0.709 ns
Intercept 2.904 5.437 0.534 0.593 ns
Sex 0.938 0.833 1.128 0.259 ns
K -5.017 4.879 -1.028 0.304 ns
Month -0.096 0.253 -0.384 0.701 ns

Sturges rule, and the mean value of each Lt in each range was taken, and its prevalence (Table
6). It is worth noting that the significance level was 0.05, implying a significant relationship between
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Table 4. Logistic regression models for mean abundance for the two most prevalent parasites (O.
elmerobllei and A. simplex) in Prionotus stephanophrys. * indicates significance. Abbreviation: ns,
not significant; p, significance level.

Term Estimate Std. Error z value p Significance
O. elmernoblei | Sex 1.973 0.986 2.002 0.045 *
Length 0.104 0.208 0.499 0.618 ns
Month 0.444 0.322 1.378 0.168 ns
Sex 1.457 0.936 1.557 0.12 ns
Weight 0.016 0.010 1.612 0.107 ns
Month 0.204 0.301 0.680 0.496 ns
Sex 2.416 0.903 2.680 0.007 *
K 10.316 4.694 2.200 0.028 *
Month 0.751 0.267 2.810 0.005 *
A. simplex Sex 0.24 0.922 0.370 0.711 ns
Length 0.185 0.197 0.938 0.348 ns
Month -0.205 0.285 -0.722 0.471 ns
Sex 0.585 0.925 0.633 0.527 ns
Weight 0.003 0.009 0.393 0.694 ns
Month -0.109 0.291 :0.375 0.708 ns
Sex 0.833 0.827 1,007 0.314 ns
K -4.927 4.851 -1.016 0.310 ns
Month -0.103 0.249 -0:413 0.679 ns

the variables. Likewise, in the Student’s t-testiand Mann-Whitney U test, no significant differ-
ences were found in the abundance and mean intensity of O. elmernoblei and A. simplex between
male and female hosts, as the significariceélevelsswére considerably higher than 0.05 (Table 6). In the
abundance model, weight showed a“marginal tendency (p = 0.090) to be positively associated with
parasite number, but without reaching statistical significance. No significant associations were found

between the Fulton conditioniindex and any of the parasitological parameters (Table 6).

Regarding alpha diversity indices, the values for richness, evenness, and diversity were slightly
higher in female P stephanophrys than in males, except for the Berger-Parker dominance index. The
Chao-1 richness estimate suggests that parasites richness is underestimated by the current sam-
pling (Table 7). These large estimated increases (24.2%, 83.1%, and 71.2% respectively) reflect the
presence of numerous singletons (12 species observed only once) and point to incomplete sampling,
especially in females (Table 7).

DISCUSSION

In the present study, the metazoan parasite community in P stephanophrys was determined,
consisting of 19 taxa (Table 1). 19 taxa of parasitic metazoans are new records for Peru, and 18 taxa
are new records for P stephanophrys (Supplementary material). Among them, the monogenean O.
elmernoblei had only been previously recorded by Payne (1987) parasitizing this host in the Gulf of
California, Mexico.

In the literature on the genus Prionotus, the monogenean Orbocotyle marplatensis Euzet & Su-
riano, 1975 has been documented as a more widely studied species. Bicudo et al. (2005b) and Timi &
Lanfranchi (2009) found a prevalence exceeding 40% in P punctatus (Bloch, 1793) and P nudigula
Ginsburg, 1950 in Brazil and Argentina, respectively. In the present study, O. elmernoblei was record-
ed with a prevalence of 30%, the highest among metazoan parasites collected from P stephanophrys
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in Mexico, expanding its geographic distribution to the northern coast of Peru. This is likely due to
the specificity and attraction that monogeneans exhibit toward their hosts, influenced by factors
such as chemical substances present in the fish’s surface mucus (Poulin, 1992; Scheifler et al., 2022).

Table 5. Logistic regression models for mean intensity for the two most prevalent parasites (O.
elmernoblei and A. simplex) in Prionotus stephanophrys. Abbreviation: ns, not significant; p, signifi-
cance level.

Term Estimate Std. Error z value p Significance
O. elmernoblei | Sex 1.722 1.389 1.240 0.215 ns
Length 0.258 0.180 1.430 0.152 ns
Month 0.058 0.334 0.167 0.867 ns
Sex 1.645 1.394 1.180 0.238 ns
Weight 0.0136 0.008 1.590 0.112 ns
Month -1.077 0.828 -1.300 0.193 ns
Sex 2.146 1.556 1.379 0.168 ns
K -1.600 7.519 -0.213 0.831 ns
Month 0.262 0.445 0.590 0.555 ns
A. simplex Sex -30.85 191980 0.0001 0.999 ns
Length -23.69 74515 0.0004 0.999 ns
Month -6.92 104421 0.0001 0.999 ns
Sex -27.01 165045 0.0001 0.999 ns
Weight -1.42 3811 0.0003 0.999 ns
Month -9.5 81793 0.0001 0.999 ns
Sex -414.3 3644421 -0.001 0.999 ns
K 4308.6 0:00003 0.001 0.999 ns
Month 31.1 37755 0.0004 0.999 ns

The monogenean of the genus Pseudempleurosoma (Yamaguti, 1965) was first described for the
species P carangis, found in the hests Caranx lugubris Poey, 1860, Caranx sexfasciatus Quoy &
Gaimard, 1825, and Myripristis berndii Jordan & Evermann, 1903 in Hawaii, United States. Unlike
most monogeneans, which are highly host-specific, Pseudempleurosoma has the unique ability to in-
fect different species, genera, and families of hosts (Theisen et al., 2017). This genus has been record-
ed in the gills of Prionotus punctatus in Brazil (Bicudo et al., 2005b). In the present study, P carangis
showed a prevalence of 2.5%, comparable to the value reported by Bicudo et al. (2005b) (P = 1.3%).
The low prevalence in both studies could be due to accidental infection, as the genus Pseudempleu-
rosoma is specialized for an endoparasitic lifestyle, as evidenced by its anchoring apparatus adapted
for attachment to esophageal folds (Gerasev et al., 1987; Theisen et al., 2017).

Among the records of the cestode genus Grillotia Guiart, 1927 in Peru, Grillotia dollfusi Carvajal,
1971 has been identified on the visceral surface of Merluccius peruanus Ginsburg, 1954 (Chero et al.,
2014a). Regarding the genus Prionotus, Menoret & Ivanov (2009, 2012) collected the species Grillo-
tia carvajalregorum Menoret & Ivanov, 2009 in P nudigula and P punctatus in Argentina. However,
Menoret (2012) suggested that the hosts were likely accidental, as the plerocercoids of the cestode
had a low infection intensity (2-5 plerocercoids per examined individual). In the present study, Gril-
lotia sp. had a prevalence and mean intensity of 2.5% and 1, respectively.

The genus Prionotus has only one record of Nybelinia sp. in the intestine of P punctatus in Rio
de Janeiro, Brazil (Luque & Poulin, 2004; Bicudo et al., 2005b). In the present study, Nybelinia sp.

showed a prevalence, mean abundance, and mean intensity of 2.5%, 0.025, and 1, respectively,
values close to those reported in the aforementioned study (P = 5%, AM = 0.1, IM = 1).
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Table 6. Correlation between host total length and sex, and the prevalence, mean abundance, and
mean intensity of the most prevalent metazoan parasites. *NA indicates that the statistical test
was not applicable. Abbreviations: p, significance level; r, Spearman’s correlation coefficient; r ,
Pearson’s correlation coefficient; X2, chi-square; Y, Yates’ correction; U, Mann-Whitney U test; F
Levene’s test; t, Student’s t-test; TL, total length; W, Weight; K, Fulton condition index; %P, preva-
lence; MA, mean abundance; MI, mean intensity.

O. elmernoblet A. simplex
TL vs. %P r, 0.87 -0.3
p 0.05 0.7
TL vs. MA r, 0.27 0.00
p 0.09 1
TL vs. MI r, NA* -0.27
P NA* 0.48
r, 0.42 NA*
P 0.17 NA*
Wvs MA r, 0.23 0.03
P 0.14 0.86
W vs MI r, 0.15 NA*
P 0.63 NA*
r, 0.50 NA*
P 0.09, NA*
Kvs MA r, -0.16 0.08
P 0.33 0.59
K vs MI r, -0.15 NA*
P 0.62 NA*
r, -0.06 NA*
P 0.85 NA*
Sex vs MA U 218 207.5
P 0.57 0.79
Sex vs. MI U NA* 7.5
P NA* 0.37
F 0.45 NA*
P 0.52 NA*
T -0.46 NA*
P 0.66 NA*

In the present study, the genus Bolbosoma was identified, which differs from the previous findings
of Corynosoma sp. and C. australe reported in Peru by Luque et al. (2016) and Tantaleén et al. (2005),
respectively. In Peru, only one record of the acanthocephalan Bolbosoma sp. has been reported on the
visceral surface of M. peruanus in Lima (Chero et al., 2014a). Regarding the genus Prionotus, there
is no record of the acanthocephalan in question, unlike its sister genus Corynosoma, which has been
found in P, punctatus (Luque & Poulin, 2004; Bicudo et al., 2005b); P stephanophrys (Luque et al.,
2016; Tantalean et al., 2005); and P nudigula (Timi & Lanfranchi, 2009). This discrepancy could be
attributed to the small sample size, regional variations, or temporal factors.
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Table 7. Alpha diversity indices to compare the parasitic community component between male and
female Prionotus stephanophrys from the Villa Maria del Triunfo Fishing Terminal, Lima, Peru.

Index Males Females Total
Richness 10 14 19
Individuals 30 33 63
Simpson 0.76 0.85 0.80
Shannon-Wiener 1.91 2.36 2.32
Evenness 0.83 0.90 0.79
Chao-1 12 26 33

The trematode M. oligoplitis was first described by Manter (1940) in the stomach and gills of
Oligoplites saurus (Bloch & Schneider, 1801) in San Francisco, Ecuador. Unfortunately, there are no
records of M. oligoplitis in Peru or in the database of the genus Prionotus; thus, its role in P, stepha-
nophrys remains unclear.

Some records of the genus Brachyphallus include its presence in the stomachs of Pterois volitans
(Linnaeus, 1758), Hypomesus nipponensis McAllister, 1963, and Gasterosteus aculeatus Linnaeus,
1758, in Venezuela (Lépez et al., 2016), Japan (Shimazu, 2018), and Canada (Hanek & Threlfall,
1969), respectively. Regarding the genus Prionotus, Brachyphallus parvus (Manter, 1947) has been
reported in the intestine of P punctatus in Brazil (Bicudo et al., 2005b; Overstreet et al., 2009). In the
present study, Brachyphallus sp. showed a prevalence of 5%, a figure significantly different from that
of Bicudo et al. (2005b) (P = 53.8%).

In Peru, species of the Fellodistomidae family lavetbeenyrecorded in fish species such as: Tra-
churus murphyi Nichols, 1920, Anisotremus scapularis (Tschudi, 1846), and Isacia conceptionis (Cu-
vier, 1830) (Tantalean & Huiza, 1994; Luque.&;Oliva, 1993a; Chero et al., 2014b). Fellodistomidae
gen. sp. has been observed parasitizing P, stephanophrys. However, no parasites from this trematode
family have been found in other species of the,Prionotus genus. Low prevalence values = 5%, MI = 1,
and MA of 0.05 of Proctoeces sp. parasitizing A%sedpularis have been found (Chero et al., 2014b). No
records of prevalence, MI and MA of'the felledistomidae Proctoeces lintoni Siddiqi & Cable, 1960 and
Monascus sp. parasitizing I. conceptionis‘and T. murphy, respectively, have been reported, in order to
compare them with Fellodistomidae gen. sp. parasitizing P, stephanophrys (Tantalean & Huiza, 1994;
Luque & Oliva, 1993a).

Species of the genus Ectenurus Looss, 1907 have been recorded in the intestine of Labeo rohita
(Hamilton, 1822) and in the gills of Crenidens indicus Day, 1873 in Pakistan (Bilqees, 1971; Khan &
Bilgees, 1990), as well as in the stomach of Spicara maena (Linnaeus, 1758) in Spain (Carreras et al.,
2012). In Peru, Ectenurus sp. has been reported in Trachinotus rhodopus Gill, 1863 and Alphestes
afer (Bloch, 1793) (Tantalean & Huiza, 1994). Regarding the genus Prionotus, the collection of E.
virgula in P punctatus in Brazil has been documented in 1 out of 23 host (prevalence = 4.3 %) (Pan-
toja & Kudlai, 2022).

Pantoja & Kudlai (2022) argue that the identification of Lecithochirium species is truly prob-
lematic due to inadequate descriptions and the lack of distinctive features. Thus, they conclude that
the genus can only be evaluated based on detailed morphological descriptions that incorporate DNA
sequence data. For this reason, several authors find it difficult to delimit its taxonomy. There are gen-
eralist species of Lecithochirium that parasitize various marine fish species (Shih et al., 2004; Men-
doza et al., 2013; Radujkovié¢ & Sundié, 2014). Luque et al. (2016) compiled four species identified in
Peru: L. genypteri Manter, 1954 in Merluccius gayi peruanus Ginsburg, 1954, L. macrorchis (Crow-
croft, 1946) in Labrisomus philippii (Steindachner, 1866), L. muraenae Manter, 1940 in Gymnotho-
rax porphyreus (Guichenot, 1848), and Lecithochirium sp. Liithe, 1901 in Centropomus nigrescens
Giinther, 1864, and L. philippii. Similarly, the genus Lecithochirium has been recorded in several
species of fish of the genus Prionotus. In Prionotus sp., Lecithochirium musculus (Looss, 1907) and
L. floridense (Manter, 1934) have been recorded; in P punctatus, L. microstomum Chandler, 1935;
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in P stearnsi Jordan & Swain, 1885, L. musculus and L. floridense; and finally, in P scitulus Jordan
& Gilbert, 1882, L. monticellii (Linton, 1898) (Manter, 1934; Corkum, 1954; Overstreet et al., 2009;
Pantoja & Kudlai, 2022).

The parasitic nematode A. simplex complex present in P stephanophrys with a P = 22.5% could
be a public health problem in Peru, affecting marine fish and other frequently consumed marine
products, and causing Anisakiasis (a disease) and allergic reactions in humans, especially through
the consumption of raw fish such as ceviche (Fujisawa et al., 2025; Nonkovi¢ et al., 2025).

Hernandez et al. (2013) reported that at least 40 species of marine fish on South American coasts
have been infested with species of the nematode genus Phocanema (Krabbe, 1878), including “mac-
kerel” Scomber japonicus Houttuyn, 1782, “cacique” Congiopodus peruvianus (Cuvier, 1829), and
“golden conger” Genypterus blacodes (Forster, 1801) (See Bloch & Schneider, 1801: after the Forster
death, they completed, corrected, and interpolated the work Forster had begun). Additionally, in
Peru, Phocanema decipiens (Krabbe, 1878) has also been recorded in the muscles of S. japonicus and
“jack mackerel” Trachurus murphyi Nichols, 1920 (Tantalean & Huiza, 1994; Sarmiento et al., 1999;
Cabrera & Trillo, 2004). This increases the risk of contracting zoonotic diseases by consuming raw or
undercooked fish (Cabrera et al., 2003; Torres et al., 2007).

In Hernéndez et al. (2013) findings, P nudigula was revealed as the primary first host for Pho-
canema, as it presented a prevalence of 100% in a population of 32 specimens. In contrast, in the
present study, Phocanema sp. showed a prevalence of 2.5%, suggesting that, unlike P nudigula, P
stephanophrys would not be considered a habitual host for the helminth in question.

The genus Prionotus shows no records of any copepods from the family Lernaeopodidae. In the
present study, Lernaeopodidae gen. sp. 1 and Lernaeopodidae gen. sp. 2 showed prevalences of 5%
and 2.5%, respectively.

In Peru, four unidentified species from the fish leeches’ family Piscicolidae have been recorded in
the gills of Cilus gilberti (Abbott, 1899), L. philippii, Paralenchurus peruanus (Steindachner, 1875),
and Sciaena deliciosa (Tschudi, 1846) (Luque & Oliva, 1993b; Oliva & Luque, 1998; Iannacone et al.,
2011; Chero et al., 2014c). In the genus Prionotus, only onedunidentified specimen was found on the
body surface of P punctatus from Brazil (Bicudo et @., 2005b)sIn the present study, Piscicolidae gen.
sp. showed a prevalence of 2.5%, which is equivalent to the previous study (P = 1.3%).

The strategy type for O. elmernoblei and A=simplex was secondary, as their prevalences are bet-
ween 10% and 45% (Table 1). De Carvalho fet al. (2022) and Minaya et al. (2021a) documented the
same strategy type for the monogeneans Aneistrohaptor sp. Agarwal & Kritsky, 1998 and Bicentena-
riella peruensis (Cruces, Chero, Saez & Luque, 2017), respectively, while Diniz et al. (2022) documen-
ted it for the nematode Spiroxys sp..

Similarly, Poulin’s discrepancy index showed an aggregated distribution for O. elmernoblei (0.78)
and A. simplex (0.78) (Table 1). Rey et al. (2022), Diniz et al. (2022), and Chero et al. (2016) also
reported an aggregated distributionyfor Callorhynchocotyle callorhynchi (Manter, 1955), Spiroxys
sp., and Anisakis sp. 2 in Callorhinchus callorynchus (Linnaeus, 1758), Hoplias malabaricus (Bloch,
1794), and S. chiliensis, respectively. According to Iannacone et al. (2012), the main factors influen-
cing the aggregated distribution of fish parasites are: increased opportunities for infection, spatial
heterogeneity of the host’s habitat, and the influence of the parasite’s evolutionary history. The lat-
ter could be related to the specificity of O. elmernoblei, as this monogenean has only been recorded
in P stephanophrys, both in the present study and in Payne’s (1987) study. However, further studies
are required to confirm its host range.

GLM models indicate that when K is included, then sex and month of assessment are good pre-
dictors of the prevalence and mean abundance of O. elmernoblei. K is widely used in fisheries and
general fish biology studies. This K factor is calculated from the relationship between the weight of
a fish and its length, with the intention of describing the “condition” of that individual. The K also
indicates the wellness of fish species, suggesting that heavier fish live in better conditions and suit-
able aquatic habitats (Bhaskar & Ansari, 2025). Mean values of mean K of greater than one in males
and females recorded in P, stephanophrys showed the well-being of fishes (Nur et al., 2020). Hasegawa
& Poulin (2025) suggested that K could be affected by various external and internal factors such as
resource availability, population density and host sex. A systematic review on 102 species of mono-
genean parasite taxa did not show consistently negative nor positive effects on fish host K (Hasegawa
& Poulin, 2025). On the contrary, in the present research work, the prevalence and mean abundance
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of the monogenean O. elmernoblei showed an association with the K factor.

On the other hand, researchers should use more than two parasite fish infection measures in
their analyses, especially both infection measures that include uninfected hosts (e.g., abundance)
and those that exclude uninfected hosts (e.g., intensity) for the relationships between K and fish
parasitic infections (Hasegawa & Poulin, 2025). When K is included, then sex is a good predictors of
the prevalence and mean abundance of O. elmernoblei, which agrees with Hasegawa & Poulin (2025)
that was pointed out by negative effects of parasites on fish health generally differ among sexes, a
host biological factors.

A positive linear correlation was observed between the total length of P stephanophrys and the
prevalence of O. elmernoblei. Hagras et al. (1995) and Khidr (1990) noted that the increase in para-
sitic prevalence, along with the fish’s length, may be due to the growth of the host’s internal organs,
which in turn increases the infection surface area. This increase may also be related to the host’s
exposure time (Ahmad et al., 2018).

No relationship was found between the parasitological indices of O. elmernoblei and A. simplex
and the sex of the lumptail searobin. This lack of association has also been observed in other marine
fish species from the Peruvian coast (Iannacone et al., 2011, 2012). A possible explanation is the sim-
ilarity in ecological relationships, such as behavior, habitat, and diet, between male and female fish
(Cezar & Luque, 1999; Chero et al., 2014a,c,d; Rodriguez et al., 2011, 2014). However, the logistic
regression model indicated that sex was a significant predictor of parasite presence of O. elmernoblei
when length and month of the survey is included.

Regarding alpha diversity indices, the Simpson index indicated higher parasitic dominance in
females than in males. This pattern has also been observed in other fish species, such as Brama
Jjaponica Hilgendorf, 1878, Sarda chiliensis (Cuvier, 1832), Sphyraena ensis Jordan & Gilbert, 1882
and species of the Scorpaenidae family (Jordan & Gilbert, 1882) (Iannacone & Alvarifio, 2013; Chero
et al., 2016; Rodriguez et al., 2020; Minaya et al., 2021b). Additionally, the total population value was
0.80, reflecting low parasitic diversity. Further, the Margalef diversity index showed that females
have a greater species richness compared to males (2.65%@nd 3.72). Iannacone & Alvarino (2009)
argue that the selection of parasites towards one géx isidueite variations in behavior, habitat, and
feeding between males and females. Furthermore, Ahmad ef al. (2018) suggests that the slight in-
crease in infection in female fish can be attributed to,their reproductive and physiological functions.

CONCLUSIONS

The metazoan parasite communitylef/thes“lumptail searobin” Prionotus stephanophrys from the
Fish Market of Villa Maria del Tfiunfo, Liima, Peru, is composed of 19 taxa of parasitic metazoans,
all of which are new records for Pert, and 18 taxa are new records for P stephanophrys. Orbocotyle
marplatensis and Anisakis simplex eomplex exhibited prevalences of 30% and 22.5%, respectively,
corresponding to a secondary parasite strategy. A significant positive correlation was found between
the total length of P stephanophrys and both the prevalence and mean abundance of O. marplatensis.
The L3 larvae of A. simplex s.1. and Phocanema sp. are potential zoonotic agents, which may pose a
risk to public health. It is very important to continue researching the ecology of the parasite fauna,
ecto and endoparasite life cycle, length and sex of P stephanophrys-parasite community interaction,
and different environmental variables by seasons, could play key roles in the parasite communities,
such as ecological interactions are fundamental to understand the community structure and diversi-
ty of metazoan parasites in P stephanophrys.
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