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Metazoan Parasites of Lagodon rhomboides
(Sparidae) in La Carbonera Lagoon,
Yucatan Peninsula

Metazoarios parasitos de Lagodon rhomboides
(Sparidae) en la Laguna la Carbonera,
Peninsula de Yucatan

C ABSTRACT

Coastal lagoons are highly diverse ecosystems because they are
transition zones between marine and terrestrial environments; in some
cases, they serve as nursery sites for certain fish species. The pinfish,
Lagodon rhomboides, locally known as “xlavita” or “sargo”, is a member
of the family Sparidae and is distributed in coastal lagoons across the
Western Atlantic, from Massachusetts, USA to the Northern Yucatan
Peninsula and the West Indies. The parasite fauna of L. rhomboides
across its distributional range has been partially studied. Here, we
sampled 29 individuals of L. rhomboides from La Carbonera lagoon in
the Yucatan Peninsula using seine nets. Fish were euthanized and studied
for ecto and endoparasites. Metazoan parasites were identified using
molecular and morphological data. Sixteen parasite taxa were found. Of
these, 37.5% were larval forms and 62.5% were adults, indicating the
role of this fish species in the trophic network in coastal lagoons. Seven
taxa were added to the list of parasite species of L. rhomboides across its
distributional range, raising the total number to 38. The prevalence and
mean intensity of infection were calculated for each parasite taxon, and
community attributes such as species richness, mean abundance, and
diversity indices were calculated at the infracommunity and component

community levels.
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© RESUMEN

Las lagunas costeras son ecosistemas con una alta diversidad de especies
porque representan zonas de transicion entre los ambientes marinos y
terrestres; en ocasiones, estas zonas sirven de hdbitat para algunas
especies de peces. La “xlavita” or “sargo”, Lagodon rhomboides,
pertenece a la familia Sparidae; se distribuye desde Massachusetts, USA
hasta la peninsula de Yucatdn y las Indias Occidentales. La fauna de
parasitos de esta especie de pez ha sido poco estudiada a lo largo de su
distribucion. Durante el verano de 2022, se recolectaron 29 ejemplares
de L. rhomboides en la laguna de La Carbonera, Yucatan, mediante
chinchorro playero. Los peces fueron eutanizados y estudiados en busca
de ecto y endoparasitos. Los metazoarios parasitos fueron identificados
mediante caracteres morfologicos y moleculares. Se reporta la presencia
de 16 taxa de los cuales, el 37.5% fueron larvas y el 62.5% adultos,
mostrando el papel de esta especie en las redes troficas de los
ecosistemas costeros. Se agregan siete taxa a la lista de especies de
metazoarios parasitos de esta especie a lo largo de su rango de
distribucion, aumentando el nimero a 38. Se presentan los valores
promedio de prevalencia e intensidad de la infeccion para cada especie
de parasito y, de manera general, se describen los atributos de las
comunidades de parasitos, tales como la riqueza, la abundancia y la
diversidad, tanto a nivel de infracomunidad como de componente de
comunidad.

Palabras clave: Parasitos, taxonomia, ecologia, ADN, Yucatan, México

INTRODUCTION

The family Sparidae Rafinesque, 1818, comprises 39 genera and 163
valid species (Froese et al., 2026). In the Atlantic Ocean, including the
Gulf of Mexico and Caribbean Sea, only 21 species are known (Kritsky
and Bakenhaster, 2019). Sparids are coastal, demersal fishes that occur
in brackish waters, such as estuaries and coastal lagoons, where they
serve as nurseries. Juvenile specimens commonly form shoals and live
in shallow waters, in contrast to adults, which are less sociable (Pavlidis
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The pinfish, Lagodon rhomboides (Linnaeus, 1766), locally called
“sargo” or “xlavita”, is a member of the family Sparidae. It is distributed
along the Western Atlantic coast, from Massachusetts, USA, to the
Yucatan Peninsula, Mexico, including the West Indies (Spitzer et al.,
2000; Canto-Maza and Vega-Cendejas, 2008; Eaton et al., 2022);
juveniles inhabit estuarine and brackish waters (Canto-Maza and Vega-
Cendejas, 2008). In the Yucatan Peninsula, L. rhomboides is aresident of
coastal lagoons such as Celestin, La Carbonera, Chelem, Dzilam, las
Coloradas, and Rio Lagartos (Vega-Cendejas and Hernandez de
Santillana, 2004; Canto-Maza & Vega-Cendejas, 2008; Arceo-Carranza
et al., 2010; Vega-Cendejas et al., 2012; Bonilla-Gomez et al., 2014).
The diet of L. rhomboides comprises mostly phytoplankton,
zooplankton, macrophytes, amphipods, and other crustaceans (Spitzer
et al., 2000; Canto-Maza and Vega-Cendejas, 2008; Bonilla-Gémez et
al.,2011,2014).

Parasites of L. rhomboides have been studied mostly in estuaries of the
northern part of the Gulf of Mexico. Previous studies recorded 31
metazoan parasite taxa (Table 1) across its distribution range. Digeneans
were the most common parasite group, with 20 of the 31 taxa present in
both larval and adult stages. In Mexico, only three studies have partially
described this sparid's parasite fauna. For instance, Bonilla-Gémez et al.
(2014) reported the isopod Cymothoa excisa Perty, 1833 in La
Carbonera lagoon. In contrast, Sosa-Medina et al. (2015) studied the
parasitofauna of L. rhomboides in Celestin lagoon and recorded 14
parasite taxa. Recently, Pérez-Ortega et al. (2026) described a new
copepod species, Clavellotis mayae, from the gills of L. rhomboides in
both La Carbonera and Celestiin lagoons.

The main objective of this study was to report the composition of the
metazoan parasite fauna of L. rhomboides in La Carbonera coastal
lagoon, in the Yucatan Peninsula, to describe the ecological parameters
of the infection at the population and community levels, and to update
the checklist of the parasites of this fish species across its distributional

range.
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Table 1. Previous records of metazoan parasites of Lagodon rhomboides along its distribution
range (in alphabetical order by parasite group).

Taxa Locality Reference
Trematoda
Acanthostomidae gen. sp. Celestun lagoon, Sosa-Medina et al., 2015
Mexico
Atrophecaecum astorquii Celestin lagoon, Sosa-Medina et al | 2015
(Watson, 1976) Lamothe- Mexico
Arpumedo & Ponciano-
Rodriguez, 1986
Bucephalidae gen sp. Celestin lagoon, Sosa-Medina et al. 2015
Mexico
Diphterostomum americanum USA Hutton and Sogandares, 1960;
Manter, 1947 Hutton, 1964; Overstreet, 1969
Diplomonorchis leistomi Hoplans, TUSA Hutton and Sogandares, 1960;
1941 Hutton, 1964; Nahhas and Powell,
1965; Overstreet, 1969
Alloinfundiburictus beauforti USA Nahhas and Powell, 1965
(Hopkins, 1941) Wee, Cutmore,
Pérez-del-Olmo & Crnbb, 2020
Alloinfundiburictus lintoni USA Nahhas and Powell, 1965
(Manter, 1931) Wee, Cutmore,
Pérez-del-Olmo & Cribb, 2020
Lecithaster confiusus Odhner, USA Mahhas and Short, 1965
1905
Lecithochirium musculus (Looss,  Celestin lagoon, Sosa-Medina et al. 2015
1907) Nasir & Diaz, 1971 Mexico
Brachyphallus parvus (Manter, USA Overstreet, 1969
1947) Skrjabin & Guschanskaja,
1955
Lepocreadium floridanum UsA Hutton and Sogandares, 1960;
Sogandares-Bernal & Hutton, Hutton, 1964; Nahhas and Short,
1959 1965; Overstreet, 1969
Megasolena hysterospina UsA Hutton and Sogandares, 1960;
(Manter, 1931) Overstreet, 196% Hutton, 1964
Mesostephanus appendiculatoides  Celestin lagoon, Sosa-Medina et al. 2015
(Price, 1934) Lutz, 1935 Mexico
Mesostephanus sp. Celestin lagoon, Sosa-Medina et al. 2015
Mexico
Oligogonotvlus manteri Watson,  Celestun lagoon, Sosa-Medina et al. 2015
1976 Meéxico
( ) Parahemiurus merus (Linton, USA Mahhas and Short, 1965;
1910) Manter, 15940 Overstreet, 1969
8 OPEN ACCESS ) Manter,
Practoeces lintoni Siddigi & UsA Overstreet, 1969
Este es un articulo de Cable, 1960
acceso abierto distribuido .
bajo los términos de la Stephanostomum sp. Celestun lagoon, Sosa-Medina et al. 2015
Licencia Creative ~Commons Meéxico
Atribucién-No Comercial-
Compartir  igual (CC  BY- Steringotrema corpulentum USA Hutton and Sogandares, 1960;
NC-SA  4.0), que permite (Linton, 1905) Manter 1931 Hutton, 1964; Qverstreat, 1969
compartir 'y adaptar siempre i
que se cite adecuadamente la Tabascofrema sp. Celestin lagoon, Sosa-Medina et al | 2015
obra, no se utilice con fines Meéxico
comerciales y se comparta
bajo las mismas condiciones Monogenea
que el original Ancyrocephalinae gen. sp. Celestun lagoon, Sosa-Medina et al., 2015
J México
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Microcotylidae gen. sp.

Cestoda

Tetraphyllidae gen sp.

Nematoda

Contracaecum sp.

Copepoda

Argulus funduli Kroyer, 1863
Caligus praetextus Bere, 1936

Caligus rufimaculaus Wilson
CB. 1903

Clavellotis mayae Pérez-Ortega,

Espinola-Novelo, Castro-Romero,

Montes & Pérez-Ponce de Ledn,
2026

Ergasilus sp.

Lernanthrapus longilamina
Pearse 1951

Isopoda

Cymothoa excisa Perty, 1833

Celestin lagoon,
Meéxico

Celestin lagoon,
Meéxico

Celestin lagoon,
Meéxico

USA

UsA
USA

Celestun lagoon,
México

Celestin lagoon,
Meéxico

Bahamas Island

Celestin lagoon,
Meéxico

Sosa-Medina et al_, 2015

Sosa-Medina et al, 2015

Sosa-Medina et al, 2015

Bere, 1936
Creseey, 1991
Creseey, 1991

Pérez-Ortega et al., 2026

Sosa-Medina et al_, 2015

Pearse, 1952

Bonilla-Gémez et al., 2014

4 )

J

©C MATERIALS AND METHODS

Study site

Twenty-nine juvenile individuals of L. rhomboides (TL=17.73 = 4.69)
were collected from La Carbonera coastal lagoon (21°13'-21°14'N; 89°
52' - 89° 54' W) (Figure 1) between June and August, 2022. Fish were

obtained using seine nets and kept alive in containers with salt water and

constant aeration until necropsy; fish were euthanized by spinal

severance (pithing), following the procedures accepted by the American
Veterinary Medical Association (AVMA, 2020). All individuals were

dissected. Parasitological examination included the gills, brain,

gastrointestinal tract, heart, and liver, which were placed in Petri dishes

with 0.85% saline and examined for parasites under a stereomicroscope.

The collected metazoan parasites were preserved in 100% ethanol for

Cimar 2026, 09 https://revistas.uas.edu.mx/index.php/CIMAR
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further morphological and molecular analysis. Fish were sampled under
the collecting permit No. PPF/ DGOPA-001/20 issued to Alfredo

Gallardo by the Comision Nacional de Acuacultura y Pesca.

Figure 1. Locality of La Carbonera coastal lagoon, Yucatan Peninsula, México

1o 100D SO0

4 )

J

Morphological identification

Digeneans, monogeneans, and acanthocephalans were stained with
Mayer's paracarmine and mounted as permanent slides with Canada
balsam. Copepods and nematodes were mounted in semi-permanent
slides with 50% glycerol for morphological examination (Lamothe-
Argumedo, 1997). Original descriptions or redescriptions were used to
identify most of the metazoan parasites morphologically. Specimens
were deposited in the Coleccion Nacional de Helmintos, Mexico City
with accesion numbers 12698-19702.

Molecular analysis

Total genomic DNA was extracted from individuals of 15 taxa using
DNAzol (Molecular Research Center, Cincinnati, OH) following
manufacturer's instructions. The target genes were amplified via
Polymerase Chain Reaction (PCR). For most taxa the Large Subunit of

Cimar 2026, 09 https://revistas.uas.edu.mx/index.php/CIMAR
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the Ribosomal RNA gene (28S) was amplified using the forward primer
391 (5-AGCGGAGGAAAAGAAACTAA -3") (Nadler and Hudspeth,
1998) and reverse primer 536 (5'- CAGCTATCCTGAGGGAAAC -3")
(Garcia-Varela and Nadler, 2005). Sequencing internal primers were
502 plus 503 (Stock et al., 2001; Garcia-Varela and Nadler, 2005).
Cycling conditions: 4 min initial denature at 95°C followed by 30 cycles
of 94°C for 30 sec, 50°C for 45 sec and 72°C for 2 min; and a final
extension phase at 72°C for 7 min. The Internal Transcribed Spacer
region 1 (ITS1) was also amplified using the forward primer BD3 (5'-
GAACATCGACATCTTGAACG -3') (Hernandez-Mena et al., 2014)
and reverse primer BD2 (5'- TATGCTTAAATTCAGCGGGT -3")
(Lutton et al., 1992), with an internal primer, BD4 (Herndndez-Mena et
al., 2014). Cycling conditions were: 5 min initial denature at 95°C
followed by 30 cycles of 95°C for 30 sec, 55°C for 30 sec, and 72°C for
30 sec; and a final extension phase at 72°C for 7 min.

For copepods, the partial cytochrome ¢ oxidase subunit I gene (cox1)
was amplified using the forward Primer LCO1490 (5'-
GGTCAACAAATCATAAAGATATTG -3') and reverse primer
HCO2198 (5'-TAAACTTCAGGGTGACCAAAAAATCA-3") (Folmer
etal., 1994). For the monogenean, cox1 was amplified using the forward
primer JB3 (5'- TTTTTTGGGCATCCTGAGGTTTAT -3') and reverse
primer JB4.5 (5'- TAAAGAAAGAACATAATGAAAATG -3') (Bowles
et al.,, 1995). For coxl, the cycling conditions were: 4 min initial
denaturation at 94°C, followed by 34 cycles 0f 94°C for 30 sec,44—48 °C
for 1 min, and 72 °C 1 min; and a final extension phase at 72 °C for 7 min.
Sequences were compared to the GenBank library content using the
Basic Alignment Search Tools (BLAST) at the National Center for
Biotechnology Information (NCBI), and were deposited at the GenBank
database. We established an arbitrary sequence identity value of > 99%
for the 28S rRNA gene and ITS1 as a valid threshold to achieve a
species-level identification, and > 95% for the mitochondrial gene cox1.
In a few cases when the number of specimens was optimal, after
conducting the BLAST search, identifications were corroborated by a

morphological analysis.
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Population analysis and community description

The infection parameters: prevalence, mean abundance, and mean
intensity were estimated following Bush et al. (1997). A parasite species
accumulation curve was constructed to determine whether the sample
size was adequate for ecological analyses; species richness estimators
(Chao 1 and Jacknife 2) were calculated in PRIMER v6 (Anderson et al.,
2008), to estimate the expected number of species. The quantitative
analysis was carried out at the component community level (all parasite
species in a host sample at a given location) and at the infracommunity
level (all parasite species in an individual host). At the component
community level, the total species richness, total abundance, and
diversity through the Shannon-Wiener index were calculated; whereas,
at the infracommunity level, the species richness (number of parasite
species per examined host), mean abundance (mean number of

individual parasites per examined host), and diversity through Brillouin

index were calculated. These analyses were performed using PRIMER
v6 (Anderson etal., 2008).

Only three of the 29 specimens examined of L. rhomboides from La
Carbonera lagoon were not infected with metazoan parasites. In total,
448 parasites were collected and belonged to 16 taxa, including five
digeneans, one monogenean, two cestodes, one acanthocephalan, four

nematodes, and three copepods (Table 2).

Table 2. Sequence identity of the metazoan parasite from Lagodon rhomboides sampled in La

Carbonera coastal lagoon, Yucatan Peninsula, Mexico.

TAXA Gene Matching sequence Identity GB
Percentage  Accession
(%a)
Trematoda
Cardiocephaloides sp ® Brain 285 Cardiocephaloides longicollis 988 P7Z618334
Diphterostomum americanum  Intestine ITS1 Diphterostomum flavim 98.1 PZ618332
Manter, 1947
Diplomonarchis leiastomi Intestine 285 Diplomonarchis leiastomi 999 PZ618335
Hopkins, 1941
Megasolena hysterospina Intestine 288 Megasolena hvsterospina 99.9 PZ618336
(Manter, 1631) Overstreet,
1969
Proctoeces sp. Intestine 288 Proctoeces maculatus 98.1 PZ618337
Monogenea
Microconvle sp. Gills Coxl  Microconvle visa 92.9 PZ610132
Cestoda
Dasyriynchus giganteus™ Mesentery 288 Dasyriynchus giganteus 99.6 PZ518338
Matticestus sp.* Caeca 285 Matticestus kathleenae 96.4 PZ618339

que el original
J
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Acanthocephala

Doillfusentis mayae Garcia- Intestine 288 Dollfusentis mayae 99.7 PZ618340
Varela, Sereno-Uribe,

Solérzano-Garcia & Pérez-

Ponce de Leon, 2024

Nematoda

Contracaecum rudolphii™* Mesentery  Coxl  Comtracaecum rudolphii 988 PZ510133
Hartwich, 1964

Cosmocephalus obvelatus™ Mesentery 288 Cosmocephalus obvelatus 999 PZ518341
(Creplin, 1825) Seurat, 1919

Cucullanus pargi Gonzalez- Mesentery 288 Cucullanus opisthoporus 86.57 PZ618342
Solis, Tuz-Paredes & Quintal-

Loria, 2007

Pseudoterranova sp.* 288 Pseudoterranova sp. 100 PZ518343
Copepoda

Caligus praetextus Bere, 1936 Gills 288 Caligus elongatus 529 PZ619134
Clavellofis mayae Pérez- Gills Coxl  Clavellofis mayae 100 PX830993

Ortega, Espinola-Novelo,
Castro-Romero, Montes &
Pérez-Ponce de Leon, 2026

#Specimens reprezenting larval stages

Ten of the 16 taxa were identified to species level using molecular and
morphological data; three taxa were not identified to species level
because they were recovered as larval stages and their sequence did not
match with any identified congeneric species, i.e., Matticestus sp.,
Cardiocephaloides sp., and Pseudoterranova sp. (Table 2); two taxa
may represent new species, although a more detailed taxonomic work is
required to corroborate this hypothesis, as well as collecting more
specimens, 1. €., Microcotyle sp., and Proctoeces sp. One taxon, the
copepod Lernanthropus sp., was identified using morphological data
because DNA amplification was unsuccessful. The parasite fauna of L.
rhomboides in La Carbonera lagoon included 12 endoparasites and four
ectoparasites; of the 12 endoparasite taxa seven were adults and five
were larval forms (Table 2); the endoparasites were: Cardiocephaloides
sp., D. americanum, D. leiostomi, M. hysterospina, Proctoeces sp., D.
giganteus, Matticetus sp., D. mayae, C. rudolphii, C. obvelatus, C. pargi,
and Pseudoterranova sp. (Figure 2), whereas the ectoparasites (all
adults) were: Microcotyle sp., C. praetextus, C. mayae and

Lernanthropus sp. (Figure 3).

Cimar 2026, 09 https://revistas.uas.edu.mx/index.php/CIMAR
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Figure 2. Photomicrographs of representative endoparasites collected from Lagodon
rhomboides in La Carbonera coastal lagoon, Yucatan Peninsula, México. A) Dollfusentis
mayae, lateral view, stained with Mayer's paracarmine. B) Megasolena hysterospina, ventral
view, stained with Mayer's paracarmine. C) Diplomonorchis leiostomi, ventral view, stained
with Mayer's paracarmine. D) Cucullanus pargi, dorsal-ventral view.

4 )

- J

Figure 3. Photomicrographs of representative ectoparasites collected from Lagodon

rhomboides in La Carbonera coastal lagoon, Yucatan Peninsula, México. A) Lernanthropus
sp., dorsal view. B) Clavellotis mayae, lateral view. C) Caligus praetextus, dorsal view.
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Figure 4 shows the parasite species accumulation curve; because the
curve tends to reach an asymptote, the sample size is considered
adequate for further ecological analyses. The richness estimators
expected the number of parasite species to range between 16.7 (Chao)
and 24.7 (Jacknife2). At the population level, the highest prevalence of
infection (66%) was reached by the monogenean Microcotyle sp.,
followed by the copepod C. mayae and the nematode C. pargi, with 31%
and 28%, respectively. The monogenean also had the highest mean
abundance of infection and the larval tapeworm Matticestus sp. showed
the second highest mean abundance (Table III).

The Shannon-Wiener diversity index was 2.13. At the infracommunity
level, every host was parasitized by 15+35 parasites. The richness value
was 2.3 &+ 1.9 taxa of parasites per analyzed fish and the Brillouin index
was 0.43+0.4.
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Figure 4. Parasite species accumulation curve of Lagodon rhomboides sampled in La

Carbonera coastal lagoon, Yucatan, Peninsula, Mexico.

Cimar 2026, 09 https://revistas.uas.edu.mx/index.php/CIMAR

https://revistas.uas.edu.mx/@




\ 4

Table 3. Prevalence (%), mean abundance and mean intensity + standard deviation (+=SD) of

metazoan parasites of Lagodon rhomboides from La Carbonera coastal lagoon, Yucatan

Peninsula.
Taxa Prevalence Mean abundance  Mean mtensity
Trematoda
Cardiocephaloides sp. 3% 01x04 20=00
Diphterostomum americanum 14% 27100 198+21.8
Diplomonorchis leiostomi 3% 22+£121 65.0£00
Megasolena hysterospina 14% 03x08 2014
Froctoeces sp. 3% 0.0 =02 1.0=0.0
Monogenea
Microcotyle sp. 66% 34£51 52x355
Cestoda
Dasyriynchus giganteus T% 02+£09 35207
Matticestus sp. 14% 25=132 208+£338
Acanthocephala
Dollfusentis mayvae T% 07+£33 95120
Nematoda
Contracaecum rudolphii 3% 0.1+0.7 40+00
Cosmocephalus obvelatus 3% 00 02 10 00
Cucullanus pargi 28% 0612 20186
Pseudoterranova sp. 3% 0.1 0.4 2000
Copepoda
Caligus praetextus 10% 01£22 10+07
Clavellotis mayae 31% 11222 3726
Lernanthropus sp. 1% 10£27 4745
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Previous studies reported the composition of the metazoan parasite
fauna of L. rhomboides as a host of 31 parasite taxa along its distribution
range (Bere, 1936; Pearse, 1952; Hutton and Sogandares, 1960;
Overstreet, 1960; Hutton, 1964; Nahhas and Powell, 1965; Nahhas and
Short, 1965; Hall and Iversen, 1967; Creesey, 1991; Bonilla-Gémez et
al.,2014; Sosa-Medinaetal., 2015; Pérez-Ortega etal., 2026). However,
only nine of the 31 taxa were recovered in this study, i.e.,
Diphterostomum americanum, Diplomonorchis leiostomi, Megasolena
hysterospina, Parahemiurus merus, Proctoeces sp., Microcotyle sp.,
Contracaecum rudolphii, Caligus praetextus, and Clavellotis mayae.
Seven parasite taxa were recorded for the first time in the present study:
Cardiocephaloides sp., Dasyrhynchus giganteus, Matticestus sp.,
Cosmocephalus obvelatus, Cucullanus pargi, Pseudoterranova sp., and
Lernanthropus sp., increasing the metazoan parasite records in L.

rhomboides along its distribution range to 38 taxa. In a previous study,
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Sosa-Medina et al. (2015) reported the presence of 14 parasite taxa in L.
rhomboides from Celestun lagoon in the Yucatan Peninsula. However,
only four were identified to species level, and none corresponded to any
species reported in the present study for La Carbonera lagoon. The only
two previous studies in this locality (Bonilla-Gomez et al., 2014; Pérez-
Ortega et al., 2026) reported the presence of the isopod Cymothoa excisa,
which was not found in this study, and described a new species of the
copepod Clavellotis mayae.

The most common and abundant parasite taxon was Microcotyle sp. This
monogenean reached a prevalence of 66% and a mean abundance of 3.4
parasites per analyzed host. Interestingly, this monogenean may
represent a new species, but a more detailed analysis is required to test
this hypothesis. Microcotyle Van Beneden & Hesse, 1863, is a large
genus comprising 76 known species, of which only 42 are considered
valid, whereas the remaining 31 are considered a taxon inquirendum
(WoRMS, 2026); some of them have been reported as parasites of sparid
fishes. In recent years, at least four species were described as parasites of
sparids in the Mediterranean Sea: M. erythrini Van Beneden & Hesse,
1863, M. visa Bouguerche, Gey, Justine & Tazerouti, 2019, M. isyebi
Bouguerche, Gey, Justine & Tazerouti, 2019, and M. whittingtoni
Villora-Montero, Pérez-del-Olmo, Georgieva, Raga & Montero, 2020
(Bouguerche et al., 2019; Villora-Montero et al., 2020). In the Gulf of
Mexico, only one species, M. archosargi MacCallum, 1913, has been
recorded as a parasite of two sparids, Archosargus probatocephalus
(Walbaum, 1792) and A. rhomboidalis (Linnaeus, 1758) (MacCallum,
1913; Montoya-Mendoza et al., 2015; Mendoza-Garfias et al., 2017;
Mendoza-Franco et al., 2018), however no genetic data are available for
comparison in the GenBank other than a very short sequence of 28S from
Campeche, in the Gulf of Mexico (Mendoza-Franco et al., 2018)
although this sequence is not useful because is too short; additionally, the
status of this species needs to be clarified since it is considered as a
species inquirenda in Worms (2026). More detailed analyses are needed
to determine the taxonomic identity of the monogenean recorded in this

study, but it seems to represent a new species.
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In La Carbonera coastal lagoon, L. rhomboides is the definitive host of
62.5% of the parasite fauna; the remaining percentage (37.5%) includes
parasites for which L. rhomboides acts as the second intermediate host;
that includes one digenean, two cestodes, and two nematodes which
mature in marine mammals, fish-eating birds, elasmobranchs or fishes
from a higher trophic level (Gonzalez-Solis et al., 2006; D'Amelio et al.,
2007; Olson et al., 2010; Caira et al., 2014). The larval cestode
Matticestus sp. is particularly interesting. Caira et al. (2018)
hypothesized that, as adults, this tapeworm is exclusively a parasite of
sawfishes of the genus Pristis (Rhinopristiformes: Pristidae). The
sawfish, Pristis pectinata Latham, 1794 is a threatened marine species
which occurs in coastal lagoons of the Gulf of Mexico (Bonfil et al.,
2024). The presence of metacestodes of Matticestus sp., suggests the
occurrence of specimens of P. pectinata in the area even though this
elasmobranch has not been observed in the last few decades; in this
context, Matticestus sp. could be useful as a bioindicator of ecosystem
health because both intermediate and final hosts must occur in the
lagoon.

In terms of parasite diversity, digeneans were the most species-rich
group with five taxa recorded in this study, including four adults and one
metacercaria. A similar pattern was observed in other estuarine fishes in
the Yucatan Peninsula. For instance, the metazoan parasite communities
of Mugil curema Valenciennes, 1836 and that of three species of
killifishes, Floridichthys polyommus Hubbs, 1936, Fundulus
grandissimus Hubbs, 1936, and F. persimilis Miller, 1955, were also
dominated by digeneans (Espinola-Novelo et al., 2023, 2025; Andrade-
Gomez et al., 2026). This general pattern agrees with some authors who
have suggested that digeneans are the dominant parasite group in both
freshwater and marine fish (Sanchez-Ramirez and Vidal-Martinez,
2002; Poulin, 2016).

Overall, ectoparasites showed higher infection prevalence, whereas
endoparasites showed higher mean intensity. In the southern Gulf of
Mexico, several studies have analyzed the parasite component
communities of marine fishes. For instance, Trachinotus carolinus (L.

1776) was parasitized by 24 taxa (Sanchez-Ramirez and Vidal-
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Martinez, 2002); Lutjanus griseus (L. 1758) harbored 20 taxa (Argéez-
Garcia et al, 2010); Mycteroperca bonacci (Poey 1860) was parasitized
by 25 taxa (Espinola-Novelo et al., 2013), and Haemulon aurolineatum
Cuvier, 1830 harbored 52 taxa (Garcia-Teh et al., 2022). In contrast, fish
species in coastal lagoons of the Yucatan Peninsula harbor parasite
communities with fewer species. Just considering La Carbonera lagoon,
F. grandissimus was parasitized by 4 taxa, F. persimilis by 7 taxa
(Espinola-Novelo et al., 2025), F. polyommus by 16 taxa (Espinola-
Novelo etal.,2023), and M. curema was parasitized by 8 taxa (Andrade-
Goémezetal.,2026).

In the present study, the parasite fauna of L. rhomboides was also
analyzed at infracommunity level to contrast the diversity with other
studies conducted in coastal lagoons of the Yucatdn Peninsula. In the
cichlid Mayaheros urophthalmus (Glinther, 1862) from Celestun
lagoon, the Brillouin index was 0.31+0.42 (Salgado-Maldonado and
Kennedy, 1997); in F. polyommus from La Carbonera lagoon, the
Brillouin index was 0.15+2.3 (Espinola-Novelo et al., 2023); whereas
the diversity of Sphoeroides testudineus (Linnaeus, 1758) in four coastal
lagoons was even lower and ranged between 0.04+0.08 and 0.15+0.14
(Pech et al., 2008). The parasite fauna of the pinfish, L. rhomboides, in
La Carbonera, however, reached a higher Brillouin index 0.43+0.4. The
differences shown among L. rhomboides, F. polyommus, M.
urophtalmus, and S. testudineus could be attributed to differences in
their feeding habits. Aguilar-Medrano et al. (2020) analyzed the trophic
index of fish assemblages in coastal lagoons of the Yucatdn Peninsula.
These authors identified L. rhomboides as a fish species with a high
trophic index (4.4) in contrast with F. polyommus and S. testudineus
which reached values of 2.9 and 3.4, respectively. Differences in index
values can be attributed to the distinct diet of these species. The diet of L.
rhomboides 1s based on zooplankton and zoobenthos; in contrast, F
polyommus 1s an omnivorous species, whereas the feeding habits of S.
testudineus is mostly based on zoobenthos.

In conclusion, the results of this study show the importance of L.
rhomboides as a final and intermediate host of metazoan parasites in

coastal environments of the Yucatan Peninsula; the pinfish parasite
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fauna included a wide array of metazoan parasites, including digeneans,
monogeneans, acanthocephalans, cestodes, nematodes, and copepods.
DNA sequence data are provided for the first time for seven parasite taxa,
expanding the genetic library of parasites occurring in coastal lagoons.
Since parasites have been proposed as long-term bioindicators of
environmental stress, particularly in aquatic environments, the data
provided herein represents base line information that might be useful in
future conservation and ecosystem management initiatives. More
detailed studies are required to fully understand host-parasite
interactions in coastal lagoons and the effects of environmental
perturbations on the ecological parameters of parasites as indicators of
environmental stress.
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