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ABSTRACT

Keywords: Caligidae - copepods - crustaceans- Gulf of México- rays - Siphonostomathoida.

The aim of this study was to investigate the occurrence of parasitic copepods (Caligidae: 
Siphonostomatoida) in the spotted eagle ray Aetobatus narinari, which is considered a 
threatened species worldwide. In southern Mexico, the spotted eagle ray represents a traditional 
source of food, reaching the highest economic value with respect to other elasmobranchs. During 
a recent survey of fish parasites from three localities of Campeche state (Southern Gulf of 
Mexico), eight individuals of A. narinari caught by local fishermen were examined for 
ectoparasites and five different species of copepods were recorder on the skin of this fish host: 
Alebion sp. Krøyer, 1863; Caligus dasyaticus Rangnekar, 1957; Caligus haemulonis Krøyer, 
1863 ; Euryphorus sp., Milne Edwards H., 1840; Lepeophtheirus acutus Heegaard, 1943 and 
Lepeophtheirus marginatus Bere, 1936. This is the first document which describes; 1) a parasitic 
copepod (sea lice) recorded for the spotted eagle ray A. narinari as commercially important 
species, 2) a new host fish for the genus Euryphorus which has not been previously reported for 
Mexico, and 3) C. dasyaticus represents a new geographical record in the Southern Gulf of 
Mexico. The present study provides a new host and geographical record for six parasitic copepod 
species in Campeche State, Mexico and contributes to the knowledge of biodiversity of parasitic 
copepods in Mexico. There is no doubt that records of the number of species of this group of 
parasites will increase with further surveys.  
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The spotted eagle ray Aetobatus narinari 
(Euphrasen, 1790) is currently considered as a 
threatened species by the Red List of the 
International Union for Conservation of 
Nature IUCN red list, because of their low 
reproductive potential and intense and 
unregulated fishing, which probably have 
caused the decline of their populations (Kyne 
& White, 2006; Compagno, 1999). In the 
Southern Gulf of Mexico, the spotted eagle ray 
still remains as a target species for fisheries. In 
fact, it is the second most captured batoid in the 
region (about 40 tons/year) (Conapesca, 
2013). Only after the southern stingray 
Dasyatis americana (Hildebrand & Schroeder, 
1928). Despite its importance, studies about its 
parasitofauna are in general scarce, 

particularly those related with parasitic 
copepods that may affect them. The impact of 
sea lice (a common name used for copepodos 
parasites) is well known to cause serious 
cutaneous lesions and mortality in farmed 
teleosts (Costello, 2009) where they graze the 
epidermis, often inducing secondary 
infections (Benz, 1981). So far, species of 
parasitic copepods found world-wide in 
aquatic environments, males are free-living in 
the zooplankton and only females are parasitic 
and found on fish hosts (Kabata, 1988a,b),  
causing destruction of gill tissue, emaciation, 
and sometimes death (Dezfuli et al., 2011).  
Most species are found on freshwater fishes, 
but a few infect marine fishes of coastal waters 
(Boxshall & Halsey, 2004a,b). Luque & 
Tavares (2007) reported 26 valid species plus 
10 unidentified species of copepods, of which 
23 are from freshwater hosts and 13 are from 

RESUMEN

Palabras claves: Caligidae- copépodos - crustáceos- Golfo de México - rayas -  Siphonostomathoida.

El objetivo de este estudio, fue investigar la ocurrencia de copépodos parásitos (Caligidae: 
Siphonostomatoida) en la raya pinta Aetobatus narinari considerada una especie amenazada 
mundialmente. En el sur de México, la raya manchada representa una fuente tradicional de 
alimento, alcanzando el valor económico más alto con respecto a otros elasmobranquios. Durante 
un reciente estudio de parásitos de peces de tres localidades del estado de Campeche (sur del 
Golfo de México), ocho individuos de A. narinari capturados por pescadores locales fueron 
examinados por ectoparásitos y cinco especies diferentes de copépodos fueron registrados en la 
piel de este pez: Alebion sp. Krøyer, 1863; Caligus dasyaticus Rangnekar, 1957; Caligus 
haemulonis Krøyer, 1863; Euryphorus sp., Milne Edwards H., 1840; Lepeophtheirus acutus 
Heegaard, 1943 and Lepeophtheirus marginatus Bere, 1936. Este trabajo es el primero en 
documentar; i) un copépodo parásito (piojo de mar) registrado para la raya pinta A. narinari como 
especie de importancia comercial, ii) un nuevo hospedero para el género Euryphorus que no 
había sido reportado previamente para México y iii) C. dasyaticus representa una nueva registro 
geográfico en el Sur del Golfo de México. El presente estudio registra un nuevo hospedero y 
registro geográfico para seis especies de copépodos parásitos en el Estado de Campeche, México 
y contribuye al conocimiento de la biodiversidad de los copépodos parásitos en México. No hay 
duda de que el número de registros de especies de este grupo de parásitos se incrementará con 
nuevos estudios.
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gill arches were removed from each fish and 
carefully inspected in a Petri dish using a 
stereomicroscope (LEICA MZ9.5). The plastic 
bag contents were also examined for the 
presence of detached copepods. Parasites 
found on each fish were preserved in labeled 
vials with 70% ethanol until its taxonomic 
identification to the lowest level possible 
(Vidal-Martínez et al., 2002). Copepods 
identification was performed following 
Cressey & Boyle (1980, 1985), Kabata 
(1979a,b, 1992a,b), and Boxshall & Halsey 
(2004a,b).

Eight individuals of spotted eagle ray were 
examined, which measured between 160 cm 
length and 190 cm width. A 70% of examined 
fish specimens harbored at least one parasite 
taxon. A total of six parasitic copepod species 
(Caligidae, Siphonostomatoida) were found in 
eight specimens of A. narinari:  Alebion sp. 
Krøyer, 1863 (see Boxshall, 2014); Caligus 
dasyaticus Rangnekar, 1957 (see Boxshall, 
2013); Caligus haemulonis Krøyer, 1863 (see 
Boxhall & Walter, 2014a,b); Euryphorus sp., 
Milne Edwards H., 1840; Lepeophtheirus 
acutus Heegaard, 1943 (see Walter & 
Boxshall, 2009) and Lepeophtheirus 
marginatus Bere, 1936 on the skin of this fish 
host. The most abundant copepod parasite was 
Euryphrus sp. and the less abundant and was 
Alebion sp. 

In the Neotropical zone, the importance of 
copepods, according to Luque & Poulin 
(2008), is that these organisms constitute the 
second and third largest parasitic group on 
marine and freshwater fishes, respectively. In 
this study, the spotted eagle ray A. narinari as 

brackish or marine hosts in Brazil. Brooks 
(1992) reported helminths from stingrays in 
the neotropics and later, Domingues & 
Marques (2010) reported copepods of 
freshwater stingrays (Potamotrygonidae) in 
Brazil. In the case of Lepeophtheirus species 
primarily infect teleosts; nevertheless, a few 
have been reported from chondrichthyans 
infecting skin, gills and nasal cavities 
(Yamaguti, 1963; Cressey, 1967; Kabata, 
1979a,b). Little is known about the 
host–parasite interactions of most copepods 
species in rays. Along with these new records 
reported in the present study, copepods have 
b e e n  c u r r e n t l y  r e p o r t e d  o n  s o m e  
elasmobranches mainly sharks from Mexico 
(Alvarez & Winfield, 2001). Therefore, the 
aim of this study is to identify (by traditional 
morphological methods) and quantify the 
parasitic copepods of A. narinari, a 
commercially important species in the 
southern Gulf of Mexico. 

Eight spotted eagle ray were obtained from 
landings of small fishing boats at three 
locations of Campeche, Mexico, at the 
southern Gulf of Mexico; San Pedro 
(18°.64'09?N, 92°46'88?S), Champotón 
(19°21'N 90°43'W) and and Seybaplaya 
(17°51'N 89°06'W) in 2013. Fish specimens 
were sacrificed by decapitation to ensure a fast 
dead, which is according to Mexican laws 
(NOM-033-ZOO-1995). Fish samples were 
transported in individual plastic bags in a cool 
box to Institute of Marine Sciences and 
Limnology, National Autonomous University 
of Mexico del Carmen Research Unit 
(ICMYL-UNAM) for parasitological 
examination. The total length (cm) and weight 
(g) were measured. All fish were examined for 
the presence of parasitic copepods on skin, 
fins, gills and gill rakers, the examination of 
copepods on the body surface of the hosts and 

Parasitic copepods on spotted eagle ray
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including new host records and new locality 
records. The only published reports of parasitic 
copepods Dinemoura latifolia (Steenstrup & 
Lütken, 1861) and Pandarus smithii Rathbun, 
1886 found in sharks in the Gulf of Mexico 
were reported from Veracruz State by Alvarez 
& Winfield (2001) and secondly, a recent 
review  by Morales-Serna et al. (2012), 
however, this does not show previous records 
on rays. Although some work has been 
perfomed, still a lack of knowledge which 
impede our understanding of the ecological 
and biogeographical history of the host-
parasite associations. The ecological studies of 
parasitic copepods in commercially important 
fish species like sharks and rays which are 
important due to a high market value. Also, this 
fish species is highly appreciated by its meat, 
texture and flavor. The limitation of the study is 
that these fish species are not abundant in the 
commercial fishing or sport-fishing from this 
zone in México, despite being a common target 
for local commercial fisheries. Consequently, 
their capture just to perform parasitological 
studies is limited. This study identified the 
copepod parasitic fauna of commercially 
important ray species, which has been 
highlighted and shed some light on the 
knowledge of biodiversity and biology of 
parasitic copepods. New geographical host 
records are important, for the reason that you 
can detect distribution patterns. Studies on 
copepod parasitizing other commercial fish 
hosts, particularly in Mexico and Gulf of 
Mexico, and the completion of their life cycle 
warrant further investigation. 

In conclusion, this is the first to document 
which describes; i) a parasitic copepod (sea 
lice) record for the spotted eagle ray A. 
narinari as commercially important species in 
the Southern Gulf of Mexico, ii) a new host fish 
for the genus Euryphorus which has not been 
previously reported for Mexico. The present 
study provides new host and geographical 
record for six parasitic copepod species in 
Campeche State, Gulf of Mexico and 

commercially important studied are 
economically important in the region, and 
further work will continue based on parasite 
biodiversity in order to understand their 
ecological importance, their biogeography and 
evolution, and to support and improve 
management and conservation strategies. 
Most of the copepods infecting fish and also 
elasmobranchs are mainly member of the 
family Siphonostomatoida, which consist of 
39 families (Boxshall, 2013) and around of 210 
chondrichthyan species may be infected by 
this family (Campagno, 1999). The species C. 
dasyaticus are a common parasite on the 
stingrays in India (Pillai, 1968); Japan (Tang et 
al., 2013) and Taiwan (Ho et al., 2007). Also, 
L.  acutus  has  been repor ted f rom 
elasmobranches in Germany, Japan and the 
Netherlands (Tang et al., 2013; Kik et al., 
2011). In eastern India (George et al., 2007) 
and South Africa (Lebepe & Dippenaar, 2013), 
given its ability to infect a wide variety of 
elasmobranchs and promote life-threatening 
lesions on some hosts, L. acutus should be 
considered a dangerous pathogen of captive 
elasmobranchs (Kik et al., 2011), in Thailand 
(Purivirojkul et al., 2009). This supports the 
hypothesis that intensity of infection is a 
species characteristic and that the biological 
features of parasitic species can potentially 
override local environmental conditions in 
driving parasite population dynamics. 
According to Poulin (2006), this is possible 
because prevalence is determined by 
encounter rates between parasites and hosts, 
which are influenced by processes external to 
the fish (e.g., survival of free-living parasite 
stages), probably determined by local factors, 
whereas intensity of infection is determined to 
a large extent by processes acting within the 
fish. 

This study increases our knowledge of the 
biodiversity of parasitic copepods in Mexico 
and provides a baseline of new information on 
the distribution of species of parasitic 
copepods in rays from the Gulf of Mexico, 
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