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Presentación 

La información generada en el presente proyecto doctoral se encuentra dividida 

en tres secciones, la primera corresponde a la introducción, antecedentes, objetivos 

generales, particulares, discusión y conclusiones. La segunda sección corresponde a 

resultados particulares, y se compone a su vez de tres capítulos que se presentan en 

formato de artículo; el primero publicado en Zootaxa, el segundo ha sido aceptado para 

su publicación en Folia Parasitologica y el tercero será sometido para su publicación en 

una revista internacional del área. Cada uno de los manuscritos contiene a su vez: 

introducción, material y métodos, resultados, discusión y literatura citada.  
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Resumen 

La clase Cestoda incluye organismos endoparásitos obligados de vertebrados que 

se caracterizan por tener un cuerpo aplanado dorso ventralmente y simetría bilateral, 

además de una distribución cosmopolita. Este grupo es considerado como uno de los 

más diversos dentro del phylum Platyhelminthes teniendo a la fecha más de 4,000 

especies reconocidas. Los grupos de céstodos se distinguen entre sí por caracteres 

ecológicos (tipo de huésped que parasitan) y caracteres morfológicos tales como la forma 

del cuerpo, presencia de estructuras en la parte anterior del cuerpo (cabeza), y 

distribución de los órganos reproductores. Los céstodos han sido clasificados 

tradicionalmente dependiendo del criterio de cada “especialista” y solo recientemente se 

ha implementado un sistema de clasificación basado en las relaciones filogenéticas de 

ciertos grupos. Uno de los grupos más estudiado es el orden Cyclophyllidea, considerado 

como aquel de aparición más reciente, con 13 familias actualmente reconocidas. Sin 

embargo, existe una controversia en cuanto a la validez de la familia (Gryporhynchidae), 

la cual incluye céstodos parásitos de aves ictiófagas. Para llevar acabo el estudio de los 

céstodos recolectados de aves ictiófagas, el presente trabajo se encuentra dividido en 

tres capítulos. 

El capítulo I incluye un listado de los helmintos parásitos del ibis blanco 

Eudocimus albus (Threskiornithidae) colectado en diversos cuerpos de agua de México. 

Este listado muestra breves descripciones taxonómicas y comentarios para cada uno de 

los helmintos recolectados. La revisión de 52 huéspedes establecieron tres registros de 

especies de tremátodos por primera vez para México, cinco registros de nuevas 

localidades para distintos helmintos y un registro nuevo de helminto en el ibis blanco. 

Este trabajo representa el primer estudio realizado en México sobre la helmintofauna de 

Eudocimus albus, el cual incluye el registro de siete especies de helmintos. 

 En el capítulo II se realizó la descripción del adulto de Glossocercus cyprinodontis 

parásito de aves ictiófagas recolectadas en Tamaulipas, Campeche y Yucatán. 
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Glossocercus cyprinodontis, especie tipo del género, fue descrita originalmente de 

pleroceroides (larvas) recolectadas de peces en la bahía de Galveston, Texas, Estados 

Unidos de América. En el presente trabajo se registró el adulto de G. cyprinodontis en 

Pelecanus occidentalis, Egretta rufescens y Nycticorax nycticorax, describiéndose por 

primera vez la morfología interna y distribución de los órganos reproductores de la forma 

adulta del céstodo. La diagnosis del género Glossocercus fue enmendada con base en la 

morfología del adulto de G. cyprinodontis. 

 En el capítulo III se presentan los resultados de los análisis filogenéticos de los 

céstodos parásitos encontrados en aves ictiófagas. Los análisis fueron inferidos a partir 

de secuencias de los genes 18S y 28S del DNA ribosomal. Los céstodos recolectados 

pertenecen a siete géneros (Cyclustera, Dendrouterina, Glossocercus, Neovalipora, 

Paradilepis, Parvitaenia y Valipora), los cuales se ubicaron dentro de la familia 

Gryporhynchidae, y fueron comparados y analizados junto con otros miembros del orden 

Cyclophyllidea, con la finalidad de probar su monofilia y ubicar filogenéticamente a sus 

miembros. Los análisis filogenéticos mostraron que todas las especies de la familia  

Gryporhynchidae resultaron ser un grupo monofilético, por lo que se apoyó su validez y 

su reconocimiento dentro del orden Cyclophyllidea. 
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Abstract 

The class Cestoda includes endoparasites of vertebrate hosts and is characterized 

by having a flattened body, bilateral symmetry, and a cosmopolitan distribution. This 

group is considered one of the most diverse in the phylum Platyhelminthes with 4,000 

recognized species. Major groups of tapeworms are distinguished among them by 

ecological characters (type of host) and by morphological traits as body shape, presence 

of structures in the anterior region of the body (head), and distribution of reproductive 

organs. However, tapeworms have been traditionally classified according to an authority 

criterion and only recently a classification system for this group has been implemented 

based on the phylogenetic relationships of some examined taxa. The order Cyclophyllidea 

is considered as one of the most derived tapeworms containing a total of 13 families. 

However, the validity of Gryporhynchidae has been controversial. This study is divided in 

three chapters. 

 In the first chapter, I include a survey of the helminth parasites of white ibis 

Eudocimus albus (Threskiornithidae) collected from different localities in Mexico was 

presented. This study shows taxonomic descriptions and comments for each parasite 

species. Examination of 52 hosts established three new records of trematode species for 

the first time for Mexico, five new localities, and a new parasite record for the white ibis. 

This work represents the first study in Mexico on the helminth fauna of Eudocimus albus, 

which includes records of seven species of helminth parasites. 

In the second chapter, we described for the first time the adult of Glossocercus 

cyprinodontis collected from fish-eating birds from Tamaulipas, Campeche and Yucatan. 

Glossocercus cyprinodontis type species was originally described from pleroceroides 

(larvae) from fishes collected in Galveston Bay, Texas. In this study we recorded 

tapeworms of G. cyprinodontis from Pelecanus occidentalis, Egretta rufescens and 

Nycticorax nycticorax, and the internal morphology and distribution of reproductive organs 
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of the adult were described. Based on these new observations the diagnosis of the genus 

was amended. 

Finally in the third chapter, we assessed the phylogenetic relationships among 

genera of Gryporhynchidae collected from fish-eating birds. The analyses were inferred 

using sequences of the small (18S) and large subunit (28S) from DNA Ribosomal. The 

tapeworms collected belonging to seven genera (Cyclustera, Dendrouterina, 

Glossocercus, Neovalipora, Paradilepis, Parvitaenia y Valipora) classified into the family 

Gryporhynchidae. The members of this family were compared and analyzed with other 

species of the order Cyclophyllidea to test the monophyly and the systematic position. 

The phylogenetic analyses showed all the members of Gryporhynchidae as a 

monophyletic group, therefore it is recognized as a valid family into the Cyclophyllidea. 
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Introducción y Antecedentes 

Los helmintos son un grupo de parásitos que incluyen cuatro phyla no 

relacionados filogenéticamente: Platyhelminthes, Acanthocephala, Nematoda y Clase 

Hirudinea (Phylum Annelida), caracterizados por ser organismos abundantes y 

ampliamente distribuidos en la naturaleza (Brooks y MacLennan 1993; Brusca y Brusca 

2003; Pérez-Ponce de León et al. 2007). En México el estudio de los helmintos parásitos 

de animales silvestres ha sido de gran interés, llevándose a cabo por más de 100 años. 

De acuerdo con Pérez-Ponce de León et al. (2007), uno de los grupos más diversos 

registrados en México son los Platyhelminthes, con más de 1, 241 especies. Sin 

embargo, de acuerdo con algunos estudios se ha estimado que en la actualidad menos 

del 21% de la diversidad de especies de helmintos parásitos ha sido descrita.  

En particular la clase Cestoda es considerada como una de las más diversas 

dentro del phylum Platyhelminthes (Schmidt 1934). Los céstodos son un grupo bien 

reconocido de organismos, caracterizado por ser endoparásitos obligados, de simetría 

bilateral, aplanados dorso-ventralmente, distribuidos en todo el mundo (Schmidt 1934; 

Mariaux 1998) y se reconocen más de 4,000 especies parásitas de vertebrados (Mariaux 

1998; Olson y Caira 1999). Sin embargo, los céstodos representan un grupo difícil de 

estudiar debido a tres razones principales: 1) son excepcionalmente frágiles debido a la 

falta de estructuras firmes; 2) la forma aplanada de los organismos y el tipo de 

metabolismo obstaculizan la correcta fijación y preparación de los ejemplares, y 3) la 

estrobilización del cuerpo de los organismos en estado adulto dificulta su colecta 

(Mariaux 1996, 1998). 

Por otro lado, también existen grandes problemas en cuanto a la identificación de 

las especies, ya que las variaciones intra- e interespecífica son poco conocidas (Mariaux 

1998). Adicionalmente a los problemas de identificación, en ocasiones se presentan 

dificultades para poder obtener grandes cantidades de especímenes, por lo que 

continuamente especies de céstodos se describen con pocos ejemplares o fragmentos 
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de un solo organismo. Esta insuficiencia de datos ha llevado comúnmente a la incorrecta 

identificación de especies o en la invalidez de algunos taxones (Hoberg et al. 1997; 

Mariaux 1998). 

 

Morfología general de los céstodos 

De acuerdo con Schmidt (1934) y Littlewood (2006), los céstodos usualmente 

consisten de una cadena de segmentos, llamados proglótidos, en donde se localizan uno 

o más juegos de órganos reproductores masculino y femenino (organismos 

hermafroditas). Cada uno de los proglótidos es producido de manera continua por un 

proceso asexual de gemación. Cada nuevo proglótido formado desplaza hacia el final 

posterior al proglótido anterior tomando su lugar, de esta forma los proglótidos que son 

desplazados se vuelven sexualmente maduros. Los últimos proglótidos al final del cuerpo 

son proglótidos grávidos que poseen los huevos, los cuales son liberados o 

desintegrados en el ambiente. El cuerpo entero formado por la totalidad de los 

proglótidos es llamado estróbilo y al proceso por el cual se forman nuevos proglótidos se 

le conoce como estrobilización. Si el cuerpo se encuentra segmentado se lo conoce 

como polizóico, y si los proglótidos formados se encuentran encimados uno sobre otro se 

los conoce como “craspedota”. La mayoría de los céstodos en su forma adulta poseen 

una región de fijación, llamado escólex, el cual puede poseer ventosas, surcos, ganchos, 

espinas, zonas glandulares o una combinación de estas características. En ocasiones 

entre el escólex y el primer segmento del estróbilo, existe una zona no diferenciada 

conocida como cuello, el cual puede ser largo, corto o estar ausente. El cuello contiene 

las células germinales que tienen el potencial de producir nuevos proglótidos (ver Fig. 1)  

El estudio taxonómico de los céstodos esta basado principalmente en la anatomía 

de los diferentes órganos (Schmidt 1934). Para algunos grupos, la forma, tamaño y 

número de ganchos del escólex, así como el número y disposición de los órganos 

reproductores en los proglótidos, son características morfológicas diagnósticas para 
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delimitar especies (Khalil et al. 1994). Sin embargo, los céstodos han sido clasificados 

tradicionalmente dependiendo del criterio de cada “especialista” y solo recientemente se 

ha implementado un sistema de clasificación basado en las relaciones filogenéticas de 

ciertos grupos. Un ejemplo de esto, es el número de órdenes de céstodos reconocidos, 

que varía entre 9 y 19 dependiendo del punto de vista del especialista (Mariaux 1996). 

 

Orden Cyclophyllidea 

Históricamente, la clasificación de la clase Cestoda se fundamenta principalmente 

en caracteres morfológicos y ecológicos. Sin embargo, a partir de la década de los 80s, 

el estudio de los céstodos comenzó a desarrollarse desde el punto de vista de la 

sistemática filogenética implementando el uso de caracteres morfológicos y moleculares, 

con la finalidad de ayudar a resolver problemas de relaciones entre los organismos 

(Mariaux 1996; Hoberg et al. 1999a; Mariaux y Olson 2001; Littlewood 2006). En 

particular, el orden Cyclophyllidea ha sido el más estudiado y se han propuesto varias 

hipótesis filogenéticas de relación entre los organismos con base en caracteres 

morfológicos y moleculares, con la finalidad de entender algunos patrones generales de 

evolución de este grupo (Mariaux 1996; Littlewood 2006). Con base en estos estudios se 

ha propuesto al orden Cyclophyllidea como uno de los grupos de aparición más reciente 

dentro de la clase Cestoda, con 13 familias reconocidas (Khalil et al. 1994; Hoberg et al. 

1999b). 

Sin embargo, existe una gran controversia con un grupo de céstodos parásitos de 

aves ictiófagas (principalmente Pelecaniformes) los cuales fueron clasificados por 

Spassky y Spasskaya (1973) como miembros de la familia Gryporhynchidae. En 

clasificaciones recientes del orden Cyclophyllidea, esta familia no es reconocida como 

válida por algunos autores y todos los céstodos parásitos de aves ictiófagas se ubican 

dentro de la familia Dilepididae (Bona 1994). La validez de la familia Gryporhynchidae 

sustentada en análisis filogenéticos y su relación con otras familias del orden 
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Cyclophyllidea aún no ha sido esclarecida. En años recientes, se ha propuesto a la 

familia Gryporhynchidae como un grupo independiente a la familia Dilepididae, basado en 

caracteres morfológicos (Hoberg et al. 1999b) y secuencias parciales del gen 18S (SSU) 

del DNA ribosomal (Mariaux 1998), e incluso en trabajos recientes la familia es aceptada 

en la literatura (Beveridge 2001; Chervy 2002; Scholz et al. 2004; Ortega-Olivares et al. 

2008; Scholz et al. 2008; Yoneva et al. 2008; Marigo et al. 2010; Presswell et al. 2012). 

Sin embargo, las hipótesis filogenéticas  propuestas por Mariaux (1998) y Hoberg et al. 

(1999b) tienen que ser tomados con precaución, ya que solo analizaron una especie 

representante de la familia Gryporhynchidae. Presswell et al. (2012) realizaron una 

análisis filogenético basado en el gen 18S (SSU) donde se incluían especies de 

diferentes familias del orden Cyclophyllidea, así como un par de especies de la familia 

Gryporhynchidae, y sus resultados confirman que los gryporhynchidos son un grupo 

independiente de Dilepididae. Sin embargo las especies de gryporhynchidos incluidas en 

este análisis se encuentran en una politomía por lo que aún se desconoce la relación de 

la familia Gryporhynchidae dentro del orden Cyclophyllidea. 

 

Clasificación de la familia Gryporhynchidae 

La familia Gryporhynchidae actualmente está dividida en 10 géneros distribuidos 

en todo el mundo: Amyrthalingamia, Ascodilepis, Cyclustera, Dendrouterina, 

Glossocercus, Neovalipora, Neogryporhynchus, Paradilepis, Parvitaenia y Valipora 

(Scholz et al. 2002, 2004; Ortega-Olivares et al. 2008). Estos géneros se distinguen 

taxonómicamente por caracteres morfológicos como la forma y tamaño de los ganchos 

del rostelo y distribución de los órganos reproductores. Sin embargo, algunas 

características morfológicas no han sido claramente definidas y constantemente la 

validez de ciertos géneros se ha puesto en duda, de tal manera que algunos de ellos han 

sido sinonimizados (ver Bona 1994; Scholz et al. 2004). 
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Ciclo de vida 

Los miembros de la familia Gryporhynchidae en estado adulto son parásitos del 

tracto digestivo de aves ictiófagas. Su ciclo de vida incluye un huésped  intermediario, 

uno paraténico y uno definitivo. Invertebrados acuáticos (generalmente artrópodos) 

actúan como huéspedes intermediarios donde se desarrolla una larva (plerocercoide). 

Los artrópodos infestados son ingeridos por peces, los cuales actúan como huéspedes 

paraténicos. Los peces infestados son ingeridos por aves ictiófagas (huéspedes 

definitivos), completando el ciclo de vida. En esta última etapa los céstodos se 

desarrollan en el intestino de sus huéspedes hasta el estadio adulto, se lleva a cabo la 

reproducción sexual y los huevos son liberados al ambiente a través de las heces de las 

aves, esperando ser ingeridos por nuevos artrópodos y comenzar un nuevo ciclo de vida 

(Baer y Bona 1960; Spassky y Spasskaya 1973; Bona 1975, 1994) (ver Fig. 2).  

 

Registros de gryporhynchidos en México 

En México se han registrado 8 géneros y 21 especies de céstodos de la familia 

Gryporhynchidae en peces de diferentes familias y aves ictiófagas de los órdenes 

Suliformes y Pelecaniformes (Scholz y Salgado-Maldonado 2001; Scholz et al. 2002, 

2004; Ortega-Olivares et al. 2008) (Tabla 1). Estos trabajos incluyen registros de 

especies, estudios taxonómicos, listado de especies y análisis de comunidades de 

helmintos (Coil 1955; Scholz et al. 2002; Barrera-Guzmán y Guillén-Hernández 2008; 

Ortega-Olivares et al. 2008, 2011; Violante-González et al. 2011, 2012), principalmente 

en localidades del sureste de México. Además, Ortega-Olivares (2007) realizó un estudio 

biogeográfico de la helmintofauna de aves ictiófagas de localidades del Golfo de México, 

incluyendo registros de siete géneros de la familia Gryporhynchidae. Sin embargo, hasta 

ahora no existen análisis que incluyan información sobre caracteres morfológicos y 

moleculares obtenidos de las especies de céstodos parásitos de aves ictiófagas 

particularmente de la familia Gryporhynchidae. 
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Figura 1. A-M. Morfología general de los céstodos. A. Rostelo. B. Cuello. C. 

Estróbilo. D. Proglótido. E. Ganchos. F. Ventosas. G. Vesícula seminal. H. 

Cirro. I. Ovario, J. Vagina. K. Vasos deferentes. L. Canal osmorregulador. M. 

Testículos. 
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Figura 2. Ciclo de vida de céstodos de la familia Gryporhynchidae. 
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Tabla 1. Distribución de las especies de céstodos de la familia Gryporhynchidae registrados en huéspedes intermediarios (peces) y 

definitivos (aves ictiófagas) en México. 

Especie Huésped Estadio Localidad Referencia 

Cyclustera capito 

(Rudolphi, 1819) 

Fuhrmann, 1901 

Floridichthys polyommus Plerocercoide Laguna Chelém, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Phalacrocorax brasilianus Adulto Laguna Chelém, Yucatán Scholz et al. 2002 

 Egretta thula Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

 Egretta tricolor Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

 Cochlearius cochlearius Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

 Eudocimus albus Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

 Platalea ajaja Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

Cyclustera ibisae 

(Schmidt y Bush, 1972) 

Bona, 1975 

Phalacrocorax brasilianus Adulto Laguna Chelém, Yucatán Scholz et al. 2002 

 Egretta thula Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

 Cochlearius cochlearius Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 
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Continuación…     

 Platalea ajaja Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

 Eudocimus albus Adulto La Rivera, Veracruz Ortega-Olivares et al. 2011 

  Adulto Los Chivos, Veracruz Ortega-Olivares et al. 2011 

  Adulto Laguna Tempoal, Veracruz Ortega-Olivares et al. 2011 

  Adulto Laguna Caimanero, Sinaloa Ortega-Olivares et al. 2011 

  Adulto Punta Piedra, Tamaulipas Ortega-Olivares et al. 2011 

Cyclustera cf. ralli 

(Underwood y Dronen, 

1986) Bona, 1994 

Cyprinus carpio Plerocercoide Presa Ignacio Ramírez, Estado 

de. México 

Scholz y -2001 

Scholz et al. 2004 

 Notropis sallei Plerocercoide Presa Ignacio Allende, 

Guanajuato 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Alloophorus robustus Plerocercoide Lago Pátzcuaro, Michoacán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Girardinichthys 

multiradiatus 

Plerocercoide Lago Chicnahuapan, Almoloya 

del Río, Estado de México 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 
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Continuacion…     

 Xenotoca variata Plerocercoide Presa Ignacio Allende, 

Guanajuato 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

Dendrouterina ardeae 

(Rausch, 1955) Bona, 

1975 

Ardea herodias Adulto Almoloya del Río, Estado de 

México 

Scholz et al. 2002 

   Río Tamesí, Tamaulipas Ortega-Olivares et al. 2008 

Dendrouterina () 

fuhrmanni (Clerc, 

1906) Baer y Bona, 

1960 

Botaurus pinnatus Adulto El Bayo, Veracruz Ortega-Olivares et al. 2008 

Dendrouterina 

papillifera (Fuhrmann, 

1908) Baer y Bona, 

1960 

Bubulcus ibis Adulto Tabasco, Tabasco Scholz et al. 2002 

 Egretta thula Adulto Lago Pátzcuaro, Michoacán Scholz et al. 2002 

 Egretta caerulea Adulto Los Chivos, Veracruz Ortega-Olivares et al. 2008 
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Continuación…     

 Egretta rufescens Adulto Carbonera, Yucatán Ortega-Olivares et al. 2008 

Dendrouterina 

herodiae Fuhrmann, 

1912 

Egretta thula Adulto Lago Pátzcuaro, Michoacán. Scholz et al. 2002 

Dendrouterina 

pilherodiae Mahon, 

1956 

Rhamdia guatemalensis Plerocercoide Cenote Ixin–há, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Ardea alba Adulto El Bayo, Veracruz Ortega-Olivares et al. 2008 

Glossocercus auritus 

(Rudolphi, 1819) Bona, 

1994 

Poecilia catemaconis Plerocercoide Lago de Catemaco, Veracruz Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Poecilia mexicana Plerocercoide Calabozo, Hidalgo Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Poecilia sphenops Plerocercoide Presa Tepecoacuilco, Guerrero Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

     



	

	 17

Continuación…     

 Poecilia sphenops Plerocercoide Santiago Xochihuehuetlán, 

Guerrero 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Poecilia sphenops Plerocercoide Río Huajuapan, Oaxaca Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Poecilia sp. Plerocercoide Lagua Escondida, Veracruz Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Poeciliopsis gracilis Plerocercoide Presa Tepecoacuilco, Guerrero Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Ardea alba Adulto Río Papaloapan, Veracruz Scholz et al. 2002 

   El Bayo, Veracruz Ortega-Olivares et al. 2008 

 Ardea herodias Adulto Los Chivos, Veracruz Ortega-Olivares et al. 2008 

 Egretta thula Adulto Río Papaloapan, Veracruz Scholz et al. 2002 

 Egretta caerulea Adulto Los Chivo, Veracruz Ortega-Olivares et al. 2008 

 Nyctanassa violacea Adulto Los Chivo, Veracruz Ortega-Olivares et al. 2008 
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Continuación…     

Glossocercus 

caribaensis (Rysavy y 

Macko, 1973) Bona, 

1994 

Cichlasoma urophthalmus Plerocercoide Mitza, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Fundulus grandissimus Plerocercoide Laguna Chelém, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Chuburná, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Yucalpetén, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Fundulus persimilis Plerocercoide Laguna Chelém, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Chuburná, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Yucalpetén, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 
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Continuación…     

 Ardea herodias Adulto Los Chivos, Veracruz Ortega-Olivares et al. 2008 

 Egretta thula Adulto Carbonera, Yucatán Ortega-Olivares et al. 2008 

 Egretta caerulea Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

 Egretta rufescens Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

Glossocercus 

cyprinodontis 

Chandler, 1935 

Pelecanus occidentalis Adulto Punta Piedra, Tamaulipas Ortega-Olivares et al. 2012 (en 

prensa) 

 Egretta caerulea Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

 Egretta rufescens Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

  Adulto Chuburná, Yucatán Ortega-Olivares et al. 2012 (en 

prensa) 

 Nycticorax nycticorax Adulto Laguna de Términos, Campeche Ortega-Olivares et al. 2012 (en 

prensa) 

 Cochlearius cochlearius Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

Glossocercus sp. Ardea herodias Adulto Los Chivos, Veracruz Ortega-Olivares et al. 2008 

 Nyctanassa violacea Adulto Los Chivos, Veracruz Ortega-Olivares et al. 2008 
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Continuacion…     

  Adulto Río Máquinas, Veracruz Ortega-Olivares et al. 2008 

Neogryporhynchus 

cheilancristrotus 

(Wedl, 1855) Baer y 

Bona, 1960 

Phalacrocorax brasilianus Adulto Río Tecolutla, Veracruz Scholz et al. 2002 

 Ardea herodias Adulto Río Tamesí, Tamaulipas Ortega-Olivares et al. 2008 

Paradilepis caballeroi 

Rysavy y Macko, 1973 

Chirostoma jordani Plerocercoide La Biznaga, Guanajuato Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Cichlasoma callolepis Plerocercoide Silvituc, Campeche Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Phalacrocorax brasilianus Adulto Río Tecolutla, Veracruz Scholz et al. 2002 

  Adulto Río Papaloapan, Veracruz Scholz et al. 2002 

  Adulto Laguna Coyuca, Gurrero Violante-González et al. 2011 

  Adulto Laguna Tres Palos, Guerrero Violante-González et al. 2011 
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Continuación…     

Paradilepis cf. urceus 

(Wedl, 1855) Joyeux y 

Baer, 1950 

Chirostoma jordani Plerocercoide Presa Ignacio Allende, 

Guanajuato 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

Paradilepsis sp. Chirostoma jordani Plerocercoide La Biznaga, Guanajuato Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Phalacrocorax brasilianus Adulto Río Tecolutla, Veracruz Scholz et al. 2002 

 Cochlearius cochlearius Adulto Chuburná, Yucatán Ortega-Olivares et al. 2008 

Parvitaenia cochlearii 

Coil, 1955 

Atherinella crystallina Plerocercoide Río Santiago, Nayarit Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Dormitator latifrons Plerocercoide Marismas de Chalacatepec, 

Jalisco 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Salinas de Careyes, Jalisco Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Río Sn. Nicolás, Jalisco Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 
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Continuación…     

 Gobiomorus maculatus Plerocercoide Río Cuitzmala, Jalisco Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Agonostomus montícola Plerocercoide Río Cuitzmala, Jalisco Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Poecilipsis gracilis Plerocercoide Presa Tepecoacuilco, Guerrero Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Ardea herodias Adulto Río Tamesí, Tamaulipas Ortega-Olivares et al. 2008 

 Ardea alba Adulto Laguna Coyuca, Guerrero Violante-González et al. 2012 

 Nyctanassa violacea Adulto Laguna Tres Palos, Guerrero Violante-González et al. 2012 

 Butorides virescens Adulto Río Tamesí, Tamaulipas Ortega-Olivares et al. 2008 

 Cochlearius cochlearius Adulto Tututepec, Oaxaca Coil 1955 

Scholz et al. 2002 

Parvitaenia 

macropeos (Wedl, 

1855) Baer y Bona, 

1960 

Cichlasoma istlanum Plerocercoide Presa Tepecoacuilco, Guerrero Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 
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Continuación…     

Valipora 

campylancristrota 

(Wedl, 1855) Baer y 

Bona, 1960 

Chirostoma 

humboldtianum 

Plerocercoide Presa Villa Victoria, Estado de 

México 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Chrirostoma jordani Plerocercoide Presa Ignacio Ramirez, Estado 

de México 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Chirostoma riojai Plerocercoide Presa Ignacio Ramirez, Estado 

de México 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Girardinicththys 

multiradiatus 

Plerocercoide La Lagunilla, Estado de México Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Presa Ignacio Ramirez, Estado 

de México 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Presa Trinidad Fabela, Estado 

de México 

Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Rhamdia guatemalensis Plerocercoide Cenote Ixin-há, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 
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Continuación…     

 Ardea alba Adulto El Bayo, Veracruz Ortega-Olivares et al. 2008 

Valipora minuta (Coil, 

1950) Baer y Bona, 

1960 

Rhamdia guatemalensis Plerocercoide Cenote Sn. Pedro, Quintana Roo Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

  Plerocercoide Cenote Ixin-há, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Poecilia sphenops Plerocercoide Presa Tepecoacuilco, Guerrero. Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Poeciliopsis gracilis Plerocercoide Presa Tepecoacuilco, Guerrero Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Butorides virescens Adulto Laguna Escondida, Veracruz Ortega-Olivares et al. 2008 

   Río Máquinas, Veracruz Ortega-Olivares et al. 2008 

Valipora mutabilis 

Linton, 1927 

Cichlasoma beani Plerocercoide Río Santiago, Nayarit Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Cichlasoma geddesi Plerocercoide Laguna Zoh, Campeche Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 
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Continuación…     

 Cichlasoma meeki Plerocercoide Laguna Zoh, Campeche. Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Rhamdia guatemalensis Plerocercoide Cenote Ixin-há, Yucatán Scholz y Salgado-Maldonado 2001 

Scholz et al. 2004 

 Butorides virescens Adulto El Bayo, Veracruz Ortega-Olivares et al. 2008 

 Nycticorax nycticorax Adulto Lago Pátzcuaro, Michoacán Scholz et al. 2002 

  Adulto Río Teapa, Tabasco Scholz et al. 2002 



	

	 26

Literatura citada 

Baer, J.G. and Bona, F.V. 1960. Révision des Cestodes Dilepididae Fuhrm., 1907 des 

Ardéiformes. Note préliminaire. Bolletino del Istituto e Museo di Zoologico 

dellUniversitá di Torino, 6: 9-143. 

Barrera-Guzmán, A. y Guillén-Hernández, S. 2008. Helmintos intestinales de aves 

Ciconiiformes de la ciénega de Chuburná, Yucatán, México. Revista Mexicana de 

Biodiversidad 79: 525-527. 

Bona, F.V. 1975. Etude critique et taxonomique des Dilepididae Furhm. 1907 (Cestoda) 

parasites des Ciconiiformes. Considérations sur la spécificité et la spéciation. Monitore 

Zoologico Italiano, N. S. Monografia, 1, 1975, xii + 750 pp. 

Bona, F.V. 1994. Family Dilepididae Railliet & Henry, 1909. En: Khalil, L. F., Jones, A. and 

Bray, R. A. (Eds) Keys to the cestode parasites of vertebrates, Wallingford, Oxon: CAB 

International, pp. 443-554. 

Brooks, D.R. y MacLennan, D.A. 1993. Parascript: Parasites and the Lenguage of 

Evolution. Smithsonian Institution Press. 429 p. 

Brusca R.C. y Brusca G.J. 2003. Invertebrates. Second Edition. Sinauer Associates, Inc. 

936 p. 

Coil, W.H. 1955. The morphology of Cyclustera capito (Rudolphi, 1819) Fuhrmann, 1901. 

Transactions of the American Microscopical Society 74: 353-357. 

Hoberg, E.P., Mariaux, J., Justine, J.L., Brooks, D.R. and Weekes, P.J. 1997. Phylogeny 

of the orders of the Eucestoda (Cercomeromorphae) based on comparative 

morphology: historical perspectives and a new working hypothesis. Journal of 

Parasitology, 83: 1128-1147. 

Hoberg, E.P., Gardner, S.L. and Campbell, R.A. 1999a. Systematics of the Eucestoda: 

advances toward a new phylogenetic paradigm, and observations on the early 

diversification of tapeworms and vertebrates. Systematic Parasitology, 42: 1-12. 



	

	 27

Hoberg, E.P., Jones, A. and Bray, R.A. 1999b. Phylogenetic analysis among the families 

of the Cyclophyllidea (Eucestoda) based on comparative morphology, with new 

hypotheses for co-evolution in vertebrates. Systematic Parasitology, 42: 51-73. 

Howell, S.N.G. and Webb, S. 1995. A Guide to the birds of Mexico and Northern Central 

America. Oxford University Press, New York, 851 pp. 

Kennedy, C.R., Bush, A.O. y Aho, J.M. 1986. Patterns in helminth communities: why are 

birds and fish different? Parasitology 93: 205-215. 

Khalil, L.F., Jones, A. and Bray, R.A. 1994. Keys to the cestode parasites of vertebrates. 

Wallingford, Oxon: CAB International, 751 pp. 

Lamothe-Argumedo, R. 1997. Manual de Técnicas para preparar y estudiar los parásitos 

de animales silvestres. AGT. Editor, S. A. México 43 pp. 

Littlewood, D.T.J. 2006. The Evolution of Parasitism in Flatworms. En: Parasitic Flatworms: 

Molecular Biology, Biochemistry, Immunology and Physiology. Maule, A.G. and Marks, 

N. J. (Eds.) CAB International. UK. pp.1-36. 

Mariaux, J. 1996. Cestode Systematics: Any Progress? International Journal of Parasitology 

26: 231-243. 

Mariaux, J. 1998. A molecular phylogeny of the Eucestoda. Journal of Parasitology 84: 114-

124. 

Mariaux, J. and Olson, P.D. 2001. Cestode systematics in the molecular era. En: 

Littlewood, D. T. J. and Bray, R. A. (Eds.) Interrelationships of the Platyhelminthes, 

Taylor & Francis, Academic Press, London, pp.127-134. 

Olson, P.D. and Caira, J.N. 1999. Evolution of the major linages of tapeworms 

(Platyhelminthes: Cestoidea) inferred from 18S ribosomal DNA and elongation factor -

1. Journal of Parasitology, 85: 1134-1159. 

Ortega-Olivares, M. P. 2007. Comparación de cuatro provincias biogeográficas mexicanas 

con base en la distribución de los helmintos de aves ictiófagas de la costa del Golfo de 



	

	 28

México. Tesis Maestría, Instituto de Biología, Universidad Nacional Autónoma de 

México. 

Ortega-Olivares, M. P., Barrera-Guzmán, A. O., Haasová, I., Salgado-Maldonado, G., 

Guillén-Hernández, S. and Scholz, T. 2008. Tapeworms (Cestoda: 

Gryporhynchidae) of fish-eating birds (Ciconiiformes) from Mexico: new host and 

geographical records. Comparative Parasitology, 75: 182-195. 

Ortega-Olivares, M. P., Hernández-Mena, D. I., Pérez-Ponce de León, G. and García-

Varela, M. 2011. Helminth of the white ibis, Eudocimus albus (Aves: Therskiornithidae) 

in Mexico. Zootaxa, 3088: 15-26. 

Ortega-Olivares, M. P. Rosas-Valdez, R. and García-Varela, M. 2012. First description of 

adults of the type species of the genus Glossocercus Chandler, 1935 (Cyclophyllidea: 

Gryporhynchidae). Folia Parasitologica. (En prensa). 

Pérez-Ponce de León G., García-Prieto, L. y Mendoza-Garfias, B. 2007. Trematode 

parasites (Platyhelminthes) of wildlife vertebrates in Mexico. Zootaxa 1534: 1-247. 

Pérez-Ponce de León G., Rosas-Valdez, R., Aguilar-Aguilar, R., Mendoza-Garfias, B., 

Mendoza-Palmero, C., García-Prieto, L., Rojas-Sánchez, A., Briosio-Aguilar, R., 

Pérez-Rodríguez, R. and Domínguez-Domínguez, O. 2010. Helminth parasites of 

freshwater fishes of the Nazas River basin, northern Mexico. Check List 6: 26-35. 

Poulin, R. 1999. The intra- and interespecific relationships between abundance and 

distribution in helminth parasites of birds. Journal of Animal Ecology 68: 719-725. 

Schmidt, G. 1934. Handbook of Tapeworm Identification. CRC Press, Florida, 675 pp. 

Scholz, T. and Salgado-Maldonado, G. 2001. Metacestodes of the family Dilepididae 

(Cestoda: Cyclophyllidea) parasitising fishes in Mexico. Systematic Parasitology, 49: 

23-40. 

Scholz, T., Kuchta, R. y Salgado-Maldonado, G. 2002. Cestodes of the family Dilepididae 

(Cestoda: Cyclophyllidea) from fish-eating birds in Mexico: a survey of species. 

Systematic Parasitology 52: 171-182. 



	

	 29

Scholz, T., Bray, R.A., Kuchta, R. and Řepová, R. 2004. Larvae of gryporhynchid 

cestodes (Cyclophyllidea) from fish: a review. Folia Parasitologica, 51: 131-152. 

Spassky, A.A. and Spasskaya, L.P. 1973. New subfamily Gryporhynchinae, subfam n. 

(Cestoda: Dilepididae). Izvestiya Akademii nauk Moldavskoi SSR, 9: 56-59.  

Torres, P., Sierpe, V.Y Schlatter, R. 1983. Ocurrence of Contracaecum rudolphii in new 

host in Chile. Zeitschrift für Parasitenkunde, 69: 397399. 

Violante-González, J., Monks, S., Gil-Guerrero, S., Rojas-Herrera, A.A., Flores-Garza, 

R., LarumbeMorán, E. 2011. Parasite communities of the neotropical cormorant 

Phalacrocorax brasilianus (Gmelin) (Aves, Phalacrocoracidae) from two coastal 

lagoons in Guerrero state, Mexico. Parasitology Research, 109: 1303-1309. 

Violante-González, J., Monks, S., Gil-Guerrero, S., Rojas-Herrera, A.A., Flores-

Rodríguez, P. 2012. Helminth communities of two species of piscivorous birds, Ardea 

alba (Linnaeus) and Nyctanassa violacea (Gmelin) (Ciconiiformes: Ardeidae), in two 

coastal lagoons from Guerrero state, Mexico. Parasitology Research, 111:309-315. 

 

 

 

 

 

 

 

 

 

 

 

 



	

	 30

Objetivos 
	

Objetivo general 

El objetivo central es generar una hipótesis filogenética a nivel genérico de la familia 

Gryporhynchidae y probar su validez dentro del orden Cyclophyllidea.  

 

Objetivos particulares 

– Poner a prueba la monofilia de la familia Gryporhynchidae dentro del orden 

Cyclophyllidea empleando caracteres moleculares (secuencias de los genes 

nucleares 18S y 28S del ADN ribosomal). 

– Resolver problemas taxonómicos a nivel específico y genérico en miembros de la 

familia Gryporhynchidae. 

– Realizar redescripciones de especies basadas en organismos adultos. 
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Capítulo I 

 

 

 

Helminths of the white ibis, Eudocimus albus (Aves: Threskiornithidae) 

in Mexico. 

 

 

 

Manuscrito publicado en la Revista Zootaxa (Fecha de publicación 02 

de noviembre 2011) 
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'SSJ< 1175-5J26 --l.e""' ",j,,,,,, 
Article ZOOTAXA 

Helminlhs of Ihe while ibis, ElldocilllllS alblls (A\'cs: Therskiornilhidae) 
in Mexico. 

MIRZA 1'. ORTEGA·OLlVARES. DAVID 1, IlERNÁNDI'.z.MENA .GERAROO I'~R~:z.I'ONCE DE l F.óN 
&. MARTfNGARCfA.VAREIJ. 
rx"",,,,,,",,,,,, ¡k 7J.>IogI~ , 1",,,, .. ,,, ¡k 8 • .tor ... Uwi''d>idad N-...,¡ ,\"_ d • .111,1<0. ,\, .... iI!d U"i,~"idiJJ .1tW: C;<dttJ 
U""~"i",,ja; C.P. IJ4jl(): 0;,,,;,,, f.dmd . .<lb;"", f ·_il.' f<"CÓo"'lII .. ,,·;OC"_ ..... , 

Ab~tract 

Ei$h' .p«:i .. of hdrnin,h, Ore reponed fron> ,h. in~ .. jne of 52 "hi'e ihi.I(Eudocimus olbus (lin <><""us)) coIlc;:1ed in 14 
localili •• >long ,he M.,i<o.n """'. of lile Gulfof Me.,ico. ond ,h< Pocifoc 0<, ... Three ",malOdo •. P"'"",ig~ c,""~, 
1:I.and ... 1888: P(ud"';~" d;o,YJ<k""J)uboi. &. Mado. 1972.and P"tagjfr, ¡amolhd l)rQn<n &. Hlend. 2008.oneces-­
,00. CycI .. ""a iN,,,. Schmidt &. Bu,h. 1972 and ro", ..,anthocepllalan 'peci •• H=gland"la cory"a'oma T"" '"",,. 
1915 . '\rh)'lh.""h)'nchusfr",.".,i MoIin. 1858. S<>tolh""IIi"" M'piJo Van Oeo,'c. 1925.lbi,hynchltl dimorpha Garda· 
V_la. Pérez· ro.-.:.: de: León. Amar &. Nod lcr. lOll . "',re roond . Fou, of Iho .. ' p«:ies "'ere r«:<>«I«J ro.- lhe: ro", ,ime in 
lhe: ,,'hile ibi •. ",i.in$ lhe numbe, 01' hdminth 'P'''''' ,ha, pora>i'i"" ,hi. hin! 'o 57 oIong i .. diSlrU""i,,,,>l rang., A<ldi· 
'i""oIly.4of'he helmin,h .pecies .... ~ in Mexicof",!h. ro .. ' .i .... 

Ke)' .. .,.-do: ""ile ibi • . Eudocimus o/bus. Trema.OOa. Cc"oda. AcanlhocrphaJ •. ""'" hos' record •. oc'" g..,graphical re· 
cord •. Me-,ico 

Introductioll 

The di."ihu,ional mnge of lhe .,-hile ibis. Eudocimus ulbus (Lin"" .. u.) .... 'cnds from Virginia. on ,he &S, ooa" of 

the USA .• oUlh",ard. th""'gh LQui.iono. T ...... A",id •. the Carit.bean. and along boIh """S" of Me" i"" .nd O:n· 
tml Ameriea. r.aching C""-'lal area. in !he OOI1hofSoo,h Ameri..,(lIo"'.U &. Webb 1995: American Orni'I>oIOgi,,' 
Union 1998; Pete""" &. Chal i( 2CKlO). This bird sp«:ies i/lhabits ma"he •. mongro"c •. lakes. 3nd lag"""S feeding 
upoII cru,la«.n • . amphibia/ls. mollusk •• ,m.1I fi.he • . and inse<ts. Pre,.;oo, repo«' 01' lhe helmi nlh fauna of ,be 

",hile ibi •. m.inly in Sou'heas'em USA" indica'e a high specie$ richnes •. ", ilh 53 spo:cic •. i""l""ing 28 "cma· 
tQdes. 20 ""mol00c •. 3 ceSlOOc$. and 2 ac""ttoo.:cphal.ns (I.urn<den 1% 1: Schmidt &. lIu<h 1972: lIu.n el al. 1973; 

Sehmidl 1973: lIu!n & FOIT.!lU J976: DrorIen & Illend 2008: Pérel.Áh·artl eral. 2008). He while ibis j. widtl~' 
distrihu,cd in Me-'ico. 00"' .. · ••. only thlce isol.led repo<U h .. 'e be<n publishe<! dcscribing a fe'" components of 
the helmin,h f'una oflni. bird (Ortega.OIi'·",« . 101. 2(01: Pé,c,·Áh·are,ol al. 2008: Garda·Varela 01 al, 2(11), 
Consiócring lhe paucilyofinfonnalion abou' lhe helmin!h fauno of ,h. ",hile ibis in ~k,¡"". lhe main objocli"e of 
,hi. pape' i. 10 ¡>resen' ,he ,esul .. of • SU""}' on ,he helmin,h p3r.l$il< f.una of 'hi , bird coIlocled f,om 14 locali'i,. 

rrom 000' """",of Me" ico . 

.\faterial and mNhods 

I:;fl)'.t"'o adult ",hile ibi, "'.re roItect.d bet"' .. n Ü<1obe,. 2006 anJ Docomber. 2010 in 14 o\I.-,ko" 1",,0Ii'i ••. 6 
loc'led along 'he l'aciflcü<ean .Iopo (n~23).and 8 along.he G"lf 01' Me.ico ( .... 29) (rabie 1: Fig. JJ. 11"". were 
ca¡>lured ",i'h a ,holgun. undc, ,he colle«ing pernoil FAUT 0202 issued by ,he: Secre.aria de Medio Ambienle y 
Rcc"",,", Na'u",le, (SEMARNAT), lIiro. "'.re di.s«Ied.'he in'e"in.I'racl anJ ",he, organ, were remOl'.d (ro,,, 
!he bod)'. placed in Pelri dishes sepanll.ty. wilh sal i ... 0.75% •• nd , .. mined unde,. di .secling microscope a r_w 

'\cc<pud byN, DroM~: 27 Sep. WII : "..Wi,lwl: 2 No •. WII 15 
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hoon ofltllll<i. capu,..,. Tr<maKMles. ~ and .... lt.xq,h;llans ... ..., ,..,1u.«I Id s.ali .... soI..oo.. 0.75". r.,«I 
""Ilh 4'J, OOl·f ...... lin JOIUI""'. >UI,ned .. iIII M.~ .. ·o Parxamlln and Shub<r¡'o hydrochlon: ........... and 
_1«101'1 p<"I"I"IWIo<'II .Iides ""ith C.....:Ia "'1_. Sorne lmulodes .. ..., M_·(u«l ....... 1;1'" «J'o"tt ol,p """ . 
• "", .'ilh ~'J, fonnalld. ScoIeces 0( ....... speeimens 01" ... .,.".,. .. = ~hed and liMd .·h~ I mm"", o( I IY<" 
....... ammon'um pi<nre (_ V-"w·Mardllez ~, N. rool: Schol. rI />l. 2(04) 1(1 .... abIt 'M ~..x... and 
..... :u=m .. lI.. o(ro!oIellar hoob. Me .... mnenu _';>'nI in ",,1~mtItIO ("""). U.lm,n.h ... = ...... "(1Od by COlO' 
v .... 'IONI m:J<pt.)loa;lClI criteria f<>llo..'io. u ys """,ided by V ....... i (I%J). I'ttRlC_t.:o (1958). Schmitll 
(1973). fOl" acan'h<lcep/lal ..... Duboi. (1968). y ....... ; (1911). Md)on.kl (1981) and I"iewiad<>m!.ka (2002) r,.. 
di~IIea .. and {lIrtegl·Oli,..,es ~1<JI. (2008) for laf>C"""'""" aldl1i<>nlrlly. 00,,1111 <.Ie.s<nplÍOOf o( each .p.des '*'= 
liJO """1,,11«1, Al! "'" worms ,,= dep05i\ed ;n "'" Colección l"acion.1 de 1"'lm,n.Ol (CI"HI'). Inll"''"o de 
Biolo';a. lJniv."idod NacÍOl'lal Au'ón<>nIa de M.~ico (lJI"AM). Mt,ico Cily. D .... 01'1 .he ..... "" in ..... 'ny o( ,nfe<:' 
lÍOl'l are not pre$<'n'«I ""'alU': i ...... no po<Sible.o q""""fy d ... lOIal "umbo, of helminlM rtrov.""" (r<)nI $On'IO 

individu,l 1>00". ponicularly lhose he.vily ;n(..."ed. OiN' ... ..,,.., id.nur,«I based on 110,,'.11 di. W<I>b (1995) and ,he 
A",.rit ... Omi,hI)logi$l1" Union (199&): JO ..... bird ,p«i ..... ol .... ,.., <.I<poli.«I in.he Colección <.le A"". Museo de 
Zoolo&fa AI(""", L 11 ......... F¡w;"ltad deCi.eoci ... UNAM. Mnico eily (A"".uÍOl'l number: M7.fC nH4). 

·11$ ·110 _lOS -'00 _" 
JS 

(; .. If.f 

" 
L 1' •• irOl' 

O.,ean 

" 
N 

• ~~ -
_115 ·110 ·tOS _'00 -" _" 

nGUIIH L. 8iN. coll<d.,. " ... (Co<ki on: """"n in T\lt>1< L), ( L) Rloo Pi)')'_: (l) u,u .. au........,: (3) u,ulll L. 
Tovaro. S .. SL .. : (4) u,u .. SUp<Ao<: (S) u,un,.1 Iluita<!lt: (6) Loau ... 1 Car",""""" (7) Pun .. Picdnr .......... M ..... : (') 
Humodallos 00;_: «1) Lato <Ie~: (LO) u,un. T ......... I: ( IL) RIo P_ ( L1) ,"","nI,", R,,· .... : (131 LIrIun. 

TOm,>b.>a; (l.) RIo T_LutIa, 

16 7.-...3088 O JOII M",nobaPreos 
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Ra uHs 

Ei¡ho. JP<CKs of holminlh para>~ ... (3 l~mowdes. 1 teOWde. ond • oclll1l>o«phalans) ...... ~ in 8 IocIlilies 

..... Lhc Oulf of Muico aDd 6 IDcaIÍIic$ ~ Pao,r., Ottan ,Iape of MC>.ICO, fmm !he '.""u"" ot '2 .. ~ ibil­
T'b< C1Irnnl holmiDlbs ~ in mis .udy updalc lhe cbocckJi>l ot pataS, .... of ewl«illl~' ,.¡¡"" in 11 .. Amerias. 

" ,murigt<l cind<l Duboi. , 1968 
{Fil. 2) 

I.,"",IIU •• . NAVARIT: Laguna l. T""..,.. San BI ... SINALOA: l...ag.n • • 1 11.".><:he. Las un. ~I Cai"'>ncTQ. 
VERACRIJl: RíQ T~lutl,,-

Slocdmens de"""il~, CN flE 7 168. 
II.crn~rk<. TlU, specie was des<:ri bed by Oubois (1%8) (lO'" lhe helOn ArrJto sp. and the red fa=! heMl Phi. 

1110.1<. ¡"'".mll<J Iwrltp.cM (Lkhl<mtcin) fro", Brazi l. Colo",bio and Venezuela. T'b< .pecitnCn. 0011«10<1 in lhe 
",""nl.ludy (mm f.·tulocim .. , o/bus ,,= identified as Pa",,,ri,,.,, rjM,a ,,",,0.1<' !he LOUl lett, th oflhe "'1!ani,,,, 

(.aryin¡ fmm 4,7-6.0 mm) ... ,,'~II .. OIhct IIIC .. u~ ...... I •• ~pond wilb!he r.lIIFS , .. en fo< lhe ,perles. T'b< 
anl"",,, sqtnCm Icnglh ranges from 2.2_2.S by 2.6-2.8 widlh. wbilc lhe pOOleno. ICSIIICnllctIJIlh ron,... (mm 2.9-
3.4 by 1.8-2.2 ,,·id1h. Chantcteri>lkally. lhe an1mo. ... """nl ti "";.¡", "",,a..,.. oí Lhc 1 .. ..,,1 e.pan.ion of lhe hold. 
fa>l; lhe ,·il~II";.m i. follicular and dcrutly Ulmded '010 mpu .... "'Y buna. and ""1 .. ..., "'.~'lobaIo<I (O« 

Ouboll 1968, M<Donakl 19SI) .Thi. trematode ¡, ~ in Me.ko fOl'!he 11m u ..... and t:Ild«/JIo .. soll>w. ~p­
rosenll I "" ... de/inil;''' hoso f(lr P. cÍN:ttJ. 

"-sm,t<l tlil>rrMh_ Dubois &: ~bdo. 1972 
(Fil· )) 

I ..... a lllla. CIIJ APAS: Rion Pijiji_. GUER RERO: LagWlaCllaUl""lO. NAVARIT: Lag .... 1. T...-on, S ... 8 .... 
SINALOA: Lag .... ~I lIu' tae: .... Lag ..... el Catmancm. TAMAULlPAS, ""lMa Pit<I .............. M.o.:. VERA· 
CRUZ: Lacu ... la R'''cr.l.I;lg ..... Tamiahua, Ri<> 1Kolulb. 

Sptd ....... "'posilo<1. CNHE 7169. 7170. 7171. 
R~rk<. T'b< lmna«xlco foo"", in ,he ... Ierior repon ot!he in""t"", of t:wI«¡",~ ... lb ... ¡ft .. i", boalitoes oí 

~1C>.ito .. ..., idcn,irlCd .. Parauripa ditwatk_ ha$cd "" ~k.l CNrocltfll. The ...... ""' ...... 11 of"""", 
........ of OIIJ' maltri.l ..., $I;ghlly ,mal'" lh3n those ttpI)f1od in lhe oril ... alllc5<'ripolon by Ouboi. &; M><:ro 

(1972). This j.pt'('ies of umwOOe =ms 10 be spec:irIC rOl' lhe ,,'hile ibts. be<-a\lSl! il hu only bmt recorded in lIti, 
ho>l in """'" lDcaIitics ofCuba (Dllbois &; M><:ro 19n) and Florida (f'ctnulC' &; Sl'Ildtnl 2003~ In the ClHmlt 
Ihdy. P. dlo.",d,,,,, il =orded ((Ir the lim ü .... In MC;tito. e;ttcnditIJIlhe ."", ... phio.] diltribunQn ron,e Of lhi. 
'~mllodc. 

"'11111, t:C-hln05lolllalida. Rudol¡ll,¡ 

Ge"ol PaUlgif. r Dittz 

Pa",.;¡ .. lolllqth.¡ DroMn &; 8 1~nd. 2008 
(~i •. 4) 

l.ocalille>.. GUERRERO: l..aguno CbaulCngo. NAYA RJ'r. I;lguno l. To ...... San 1J1 .. : OAXACA: I;lgun. Supe· 
no.. SINALOA: 1;lg." •• 1 Huitae:he.l;lgun. el C.imanero, TAMAUU PAS: """ti Pit<I .... I;lg"". Mad~. VERA. 
CRUZ: IlurntdaIIosChiVOS.I;lg."" Tc-mpOlL 

Hu,wl'iTllS OI' ''''HITE IBIS 
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HGUII ~;S N. l . Pam"'¡p a d""/a Br>r><It<.. I SS! '-tntrlll vi.,.. J. Pa"",ri~,a diovad"", D"oo;, &. Mack" 1972 dc>r>aI 
"i<"". 4. P_~if" la_~; Dronen &< Blencl. 200II ".n .... vi<w. Sc2It \>ots . I mm 

18 . lMIaxa J088 4:1 2011 M"lIr>:>iia I'RII 
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SJlH'lm~ns d~posi'e<!. CN HE 7778. 7779. 7780. 
Remari<s. The """"""Iogica] duraclOn o( ,hi, ma,..,;.1 """""'pon<! w;,h 'hose ¡l«sentcd ;n ,be origin.1 

<k:scriplion ofthiS equinostomid tremat~ (I.}ronen &: Bk:nd 2008). The ¡l«>en<e 0(. bilobed head collar, boaring 
• ,otal of S6 spines (28 'pines pe. ,i.r) is • major characte. llIat distingui,he, thi , ,pet ie, . as well " the po,iti"" of 

the ovary and lbo poSilioo o f anleri", aOO poslerior te" ... with re,pec1 each <>Iher, P"'''l if'' /""'OI~i was OO8i. 
nall~ reponed as a partii'" of.be ",hite ibis. Ewdorimw1 ,,/bus in Oah'e"on. Te .. , (I.}roncn &. Blend 2(08): i" 
presencc in lhe while of ibis in S localilies from the Pacific Ocean slope ,00 in <>lile. 3 Ioc.lities of lbe Gulf of 
Mexico. .... oo. lbe di ,tribution arta of thi, equinos,onwid tremalode, 

CES1"OI),\ 

hmll)' Gryporhynchldae Spassk)' & S]1asskaya 

Geltus Cyclun"o Fuhrmaltn 

Cydllswa ibi.oe (S<:hmldl & Bush, 1972) BOlla, 1915 

(Fig •. S, 6) 

I..o<ali,ies. SINALOA: Laguna el Caimanero. TAMAULl PAS: Punla Piedra. Laguna Madre. YERACRUZ: 
Humedal IosChivOs. Laguna Tempool, Laguo. la Rive ..... 

S»«imtm deposh~d. CNHE 7712, 7713, 7714 , 

R~m3r-ks. The lapewonn. =o"ere<! in Ihis "udy _ identifled as Cyd"",m ib;..,~ byroo,!d"';ng lbe mo.· 
pIIology of lbe I"O<le l1", oo.:.lls (Onega.Olivares e l 01, 2008). Thi, 'peci", "'3$ J'r<:'ÍOU,ly found in lbe ",hi'e ibis. 
Eudori",u, olbus in Florida (Sch midl &. Bu, h 1972). Later. C ib;'", .... as recorded from lbe inlestineo( Amt" al"" 
(Unn ... u,) ('" Cmmerodiu. alb". ). PelITf111W' ~ldtnloli, (Linnaeus). Phalacrocoro.r auri,u, (Les.son~ and P 
bm,ilian .. , (Humookll) from Cuba (see Ry .. vy &. Mado 1973: Bona 1975). Cydu<t"'J ibi..,,;, diSlinguisbed 
from OIhe. ro"generic ,peCio< by poSSessi"g the r()$lell", IIooks """,,ge<! in 2 drcles of !O oo.:.k, each, wilh handle 
and guard d iSlillC1i"ely ' triale<! lenglhwise (Stt Scholz el 01, 2002) (Fig, 6). Adull$ of Ihi, ,pecies have been 
reporte<! in oume"",s sroups of r"h.eatins birds distribuled in Sou,beaslffll U.S.A. (Florida. c;.orgi.), Cuba and 
So"l"-as",m Me. ioo (Yuo: ... o I'l:nio, ula) (Schmidl & Bush 1972: Ry .. vy & Mado 1973: Scpdl"e<!a" al. 1994; 

Kinsella" al, 19%: Ki"sell. &. Forre't .. 1999; Scholz" 01. 2002; Oneg.·OIh-.res ~' ~1. 2008). Thc p"'>er.ce of 
C. ib;,,,, in the white ibis in 3 Iocalilie. oflhe GulfofMexko .nd Iloralityofthe Pacifie Ocean , 10000" >lend the 
di",ib"lion .... go o( lhi,l.pewQrm. 

ACANTOCEPIIALA 

Genus IbirhYlldu. Garda·Va~Ia, N~t·PonCt de León, Alnar & Nadie.. 

Ibirhynchu$ dimwpha (Schmldl, In3) Garcfa.\'arda. N~~·Pon« dt León. Aznar & Nadler. 201] 
(Fig.7) 

I..o<alilieo, YERACRUZ: Ilume<l.]lo, Chivo< and Lago.r C .. emat<). 
Sprd .... 1t$ Mposilt'd. CN HE 6164 
Remar-k .. Sm.,h,..dlina dimarpha w", tran,ferrcd by Oan::ra·Yarela t, al. (2011) 10 lhe newly described lI""u, 

Ibirhy"chus b31<d on morphologk.1 .00 molecul .. eh""", •• " . lhe 'pecimen, ""lIect'" in lhis ,tudy .. hibit lhe 
di.S_1e ch.orac .. tS of thi S ' peci.s. Le ..• shor1 and barKl.,h:ape<i probo5ci, .. me<l wilh 17 10 24 longiludinal "i,· 
eles of 9 to 14 IIooh each. In addilion. OUt ' peCimeru .oow se,u,1 dimorphi, m in ",m, of ,¡>ine diSlribul ion in .be 
anleric>< reg;on of the lrunk. The fcmal .. art characterizcd by pos","i ng a ,ingle (¡eld of spine. w"-reas ,be maje, 

"E ..... l'<THS OF WHrl'E IBIS ZooI= 3088 0 201 1 M.gllOli. rre.. 19 
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'1><_ Schmi<l< &. Sush. 
J 0</u .. "", R E. 6 _ ~m_ nGURF.8 S--6. .~ S. l mm. F1GU 

$cal< l)an. FIOU R",-

2Q 2011 M38nolia Preu . 7"""""" 3088 e 

6 

19n. 6. llook. 01 .... . I _ko). o MOl;< 00<1 pro""'" r<>ml lum (D",>I 

ORTEGA-OL'VARf.'ó rr A'-
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have 2 r..kh.lbi,hJl,ehu' di_,pIIa ha< becn prev;ou,ly ",poned in the ,",'hite ibi, in Ioealiti .. ofFlorida aOO Me><_ 
iro (Schmidl 1973: Forresle' &: Spalding 2003: R;ch:on:l"", &: Fonl 2006: Garda_Varela" al, 2011). and in lhe 
wllooping eran. G,~, a_,ie,,"" (Linn"",,,,) in FIorid, (Rich.rdson & Font 20(6). 

G.lllIs A.rhJ"lhmorhJ uchus Lüh. 

Arh)"lhmlJrhJ"uchus fnm oui (Molin, 1858) 
(Fig.8) 

I.ocalili)'_ SINAI.OA: Laguna el CairnMlero. 
Sp .. dm"llS d."""hed. CNHE 7711 , 
R.mark .. Tñe 5 specimen,collecled in lhe "'""Stnl ,"'dy ro~,pond loArlo)"thmofflJochw'lra"lmi. TIli , .pe­

cies iS eh3ratteri.ed by h.ving' long sltnder body. divide<! in 2 "'gion, by. rollSlriction, ' OO by h.ving. spined 
fo",,,unk,' rusifo"" probo,ds broadening al ,he baSto arme<! " 'i,h 18 Iongiludin.l eirel .. of 2fl hooks exh, The 
"cn ,,,,1 hooks al base of ,he probo$<:i' are latgcr lhan lhe "'''. aOO ,he neighborinlllatef3t hooh a", ,maller Ihan lhe 
"''' (Petrochenxo 1958: Nidol &: Il.:on:l 1970: N;ckol" al, 2002). The specimens ottovtml in ,hiS SIOOy are 
immOlU"". po$$ibly indie Ol ing lb •• Eudodmu.albu' may ""","" .. n' an oocid.nlal """ fO( A.fra .. ",,". The dislribot_ 
,ioo a"," of A.lra"""i ind~ Florida. "nd ,he Yueal,n Peninsul. in Mexiro. 1I has al", becn reponed as l.",a l 
¡Ulgo in ,he fi<.klle' cmb Vea rap<u (Smi'h) (Nidol nat. 2002) and ,he ,pined f,ddkrcr. b Uea >pinicarpa (Ralh_ 
bun) (Guill~n_Hom~OO.u, al. 2(08), Adult, of A./ra".,.,i ha"e been previoo,ly found in Rallus l"",iro"'is Jl.od­
d .. n from Southeostem Nonh AmeTica (Nidol &: He:on:l 1970: Nickol nol. 2001), Tñe ",""senl ottonl extcnds il$ 
di"ribulionaJ rango inlo lhe Pxir.c aa.an ,Iope. sineo il ,",'as .I",ady fooOO in Lagun , el Caiman."" Sinal"", 
NoohweSlom M •• iro. 

Genus fluIlslo.ndula I'etrochenko 

IIn:Ilgl,,,,dllla MTY" O$l)ma Tra,·assos. 19J~ 
(FiB·9) 

1..,.,~litl)·. VERACRUZ; Laguna 13 Ri ,'."" 
S.,...i"' .... depooiled, CNHE 7777. 
R~nI.rk .. n..: 2 specimens collocted in '110 ",""senl stooy eom:spond 'o H,,,,,,lal1dulo M')'nQSoma by having 

• ".nl",1 cu",od lrunk ro"ertd by 'pines e'lending inl<> the middlo .egion of lb< trunk. and by Ixking g. nital 
,pino, . Tñe ¡pecimens show a cylindrical probo..,is arrntd wi,h 16 Iongiludinal cirelo$ of 11 hooks o""h. conical 
neck. and oo"blt·wall.d probo$ci. ottC'plxlt. attxhed al lb< ba .. of probo$<:is. with cerebral g.nglion al mid·level 
(ste Petrochenko. 1958). Nidol~, 01. (2002) ",poned ,he prest"e~ of ey¡,a<anlhs.oo adullS of 11. eOI)'IIQW"'" in 
Soulhe3slem U.S.A .. and rl'Ctnlly. Guillén·llem1ndez ti 1)1 (2008) reponed lhe cyslacanlhs or Ihis spedes in lhe 
decapo<! Vea >pil1i<'arpa "nd lhe adult in lhe Yollow-cmwned nigh, toeron N,c'ol1aJSo _¡"'oua (Linnaeus) in ),.!ex_ 
ieo. Tñe s..,.,imrns ottO,'tml from lb< in .. "; .... "r lhe whilo ibis represenl a now hos1 record fo< 11. (01)'''°.1,",,10. 

G~nus SO~lh .. '~lIina Witenberg 

Somh",./lina hispiJa Van Clnu, 1925 
(Fig. IO) 

¡..,.,alili)". VERAC RUZ: Laguna la Ri"rnl. 
Spt<im~ns d~pooiled_ CN HE 7776. 
K,mar\¡ .. Tñe 2 spedmen. eolltcled in lhe P"'$CTI' "ndy correspond lo So",h~"IIi"" hispida by pO$le$$ing 

two r.eld, of spin" in the anleri", ",gi"" or ,he !runx. I probo$<:i. cylindrieal ormed wilh 16 1<> 17 Iongiludin.1 ci.· 
eles of 1210 15 hookJ! oxh. conical neck. "nd. <Ioublt_w.lled probo$<:i s ottcplxk (ste Schmidl. 1973). This 

1lEl.'''"'TIlS OF wlilTE !BIS ZooI ... ", 3088 O 2011 Magnolia Pre.. 2 1 
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>tan'ho<epbalan s"""ies use e",s'acean decapO<! (Procambarus c/orkii Gi .... rd) .nd fl sh·ealing birds lo complele 
lhei, life-"yole. However. , nales. frop. freshwator and bradish water fish. """. as paralenic ..... " (Schmidl 
19~). In Mexico. adults of S, hi,pid" parasi'i .. several be"", s"""i., (Gard.·Yarela&< Péret Poncede (Hin 2008; 
Barre .... ·Gu.rMn & Guillén·H.min .... 2008; Gano¡ • . Prielo~, ni. 2010). ",heR:as c)'SI"".nllts h",'e been foun<! in 

the mesent<'Y offish (Yid.I.Martl"e>" al, 2001; Vtol.nte·Gonz.ile. ~, al, 2007; Gan:la· Prielo" ul. 2010). The 
two ,,,,,,,;mens found in lhe inteSl ine are immatu'" and lhis may in<!icate lbat lbe ",hit. ibiS iS an ""c identol ..... 1, 

Discussion 

The curren' study representl lhe filSt S)'Slem",;" ' "I"\'ey of lhe helminth fa",", of!he ,,'hit. ibis, EutkKim"' o/bu.! in 
M""ie<¡, Oflhe 52 white ibis anaJyttd hete. eighl ,,,,,,,ies ofhelminth, "'ereeollected. EutkKimu,albu, represenlS 
a new Itost record- for P,mwri,.a dn"n and it, pr=nce in the ,,'hit. ibi s in Me.ko extend their known Seo­
S"'phic "'ng •. This species was prevlously found in Phimo,u, ill/u,,","", NrI~p.<rhi rrom B",.il, Colombia and 
Yene."el. (Duboj, 1968). The oche. two s"""ies of lrematodes.. Pam, rrit:6> dio""d~nn and Pato,ifu IOmMh<i. 
"'ere previously found in ,he whit. ibiS. in Iocali,i., ofCuba, Florida and Te"as (se< Duboi, &< M""ko 1972; Fol" 
re"., & Spaldi"8 2003; Oronen & Blend 2008, res"""ti, .. ly), TIte prcs<ncc ofl:>och s"""ies in the ",hil. ibi s "'len<! 
tbei.di"ribulion area in M •• ieo. 

The presenc. of lhe acanlho<ep/tal.n, ArIl)'lhm"rIlJnchu, [""soni. IIno,/ondula C"c>t}'n(>'omo .nd So.,h· 
.. "l/in(! hispid" in E. o/b., represenl new OOSl record-s and in addilion. the diStribulion.1 .... nge of lhese s""" ies is 
ulended. Thtse) ""antbocepltaJan ."""ies are eommon . ndop ..... it.' offish-ealing binl" i,e. he""". cormoran'. 
ptlican •. • nd .agle, (Nickol & lI.vd 1970; Rieh.rd$Oll & Cole 1997 ; Nidol n,l/. 2002; Guill.n·H.mandÓ. ~/ul. 
2008; G.r<í.· Pri<to n al. 201 O). lñc ",e"""e of S. M'pido .nd A.[r"',oni in lhe inlesti"" of the ,,'hile ibis pos,i· 
bly ",,,,,, .. ni ""cide",.1 ;of«t;oo •. d ... th .. ,,,,,,,imen. eollected of both ,,,,,,,ies are imm .. ure . lñc tapew",m 

C)'d."r", ibiS<!'. was found in five Ioc.lilies in Muico. e"',,,din8 it< g~g .... phic.1 distribulion. Thi, tapewom, 
",,,,,,,,,,'Io"Sly rttOrded in Florida. U.s.A. and lhe Yucatan Peoin,ul. in M ... ieo (Dronen & BleOO 2008; üneg •. 
01",."" n ul. 2(08). 

This study rai sing tbe '0 ... 1 n"mbe,of."",,;., reponed for thi . binl .""" ies tO 57. The ... hite ibi. fe<ds upon a 
",i'" , ,,,,,,t!\lm of prey •. ,ueh as e!\lst>«,n,. "",lIusks. ;nseelS. amphibi.n, . and , m.1I fi.he • . Ul.wise it has a 

",i'" diStrihulion range, " "",,ding from Nooh Amerie. lo So"th Arnerk • . and .ho ... . migralion pattems from 
Nonh lO South(lIoweU & W.bb 1995). lñc l.d of Sludie, in Central and South America as "'e ll as in the Carib­
boan male the inv<nlOty of'he helminlh fauna of lhis binl far from complete, l1>e",fo", new . ur\ley in other 8eo­
gr.p/tk are •• couW add mote helminlh ,,,,,,,le, lothe invelory ofthi , "'addi"8 bin!o 

W. llunk Miri.m fundi R.yn. F.bi:!n. And.~s Maninez.Aq"ino. Rogelio Ros",·Yaldez and Carlos D.niel Pin.· 
cho. Pinocho. ro< invalU3ble btlp 10 cooo ... , ficld wo<k. Thi. resean:h "'as ' upponeJ by the Progra"", de Apo)o a 

Proy«1OS'" In"estis adón e loo"ación T«oológic. (PAPlIT No, 1N"l157(11). MPOO ,hanks CONACyT fo< lhe 
scholarship No, 16-1765 10 ""compli.h he. Ph.D dcgree. and ol so thank< the Program. de Po.grado en Ciencias 
Biológicas. UNAM, 

American OntithMo&i .. ' Un""" (1998) CI>«l·¡hl of NaT1h ...... ric ... Sim>, ,. <dit"", . "'m.rk>n Oroitho""i." Unioo. Wash· 
inllOn. o.e .. 819 pp. 

B""Oflt·Gu,.rn~ . ... . 0 . '" Guilltn·ller~ .. S. (2008) H<lmi ,. .. inl .. U",,-1d en ",'<5 ClroIliiformes de l. citnc~. de Chu · 
~ y""OIán. Mhico. Rnoi" .. M • ..<I< ..... .h BíMi ... "i400. 79. 525-527. 

B"" .. F.Y. (l~JS) &u.h ~ri,iq","" I",,,_iqu. du mlq>ididm! Fu~"""", !'JO? (Ce<toda) ¡>ar.I..il<S des CicO<Iiifor ..... C .. ,i · 
dttotions "" ,. spt<if><üt el al <p«",1¡<Ht, MonItor< ZooIogICO Italiano N. S. MO<IOgrafia !. 1975. C"",illio 1'1"""".1. 
dell< Ri<et<I><. ROM/l. ltaly. Xli. 1$01'1" 

24 Zoosa.",}()88 C 201l Magnoliorr. .. OItTEúA-OUVARE.'l U Al. 
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Capítulo II 

 

 

 

First description of adults of the type species of the genus Glossocercus 

Chandler, 1935 (Cyclophyllidea: Gryporhynchidae). 

 

 

 

Manuscrito sometido para su publicación en la Revista Folia 

Parasitologica (Fecha de aceptación 12 de agosto 2012) 
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22 Abslr.c l : The typc spccics oflhe kcnus G/ossoce..cus Chandtcr, 1935, G. C)'prirtOdomis 

23 Chandlcr. 1935, "'as des<:ribcd as mClaccslOOe (l:arvalstagc) (rom Ihe mc~mc'Y a fIlie 

24 shceplillead minnow fish (C)'prinodon .'(lritg(lt .... LacépMe) from Gal\'cstOfl Bay, Texas. n.o 

25 dl'SCriplion was bascd 011 tbe morphology arme IO!ildlar hooks; howevcr. the fealures ofthe 
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26 inlernal morphology of!he proglouides eould no br providc=d. In lhe presenl lClIdy we 

21 dcscribr for \he first lime lhe feanun ofllle adult G. q¡winoJonfÍl from lhe mleSlmc of 

28 Pe/«onlU o«Uknlo/is Linnacus, N)'CficoroJt n)'cticonu LinnaclIs and Egnt:/tD nijQ«ns 

29 Grm:lin in Me:<ico. G/03MJCercw cyprittlJdl.mtis posscssing similar ,Irabila. morphology wilh 

30 lhe olher 1"'"0 congencrie speeics, boIh dislribulCd in \he Ncanic and NCOU"Oflkal regions, i.c. 

3 1 G/ru.Jocercw c"ri~nsis (R~vy C1 Macko, 1971) and G/ossQCtrc~s uuritus (Rudolphi. 

32 1819). Howcver, G. C)"prinodonri$ diffcrs mainly in Ihe 5hnpe oflhc roslcllar hooks (Ihose of 

33 G. cyprinoJomi.J possess Ihc handlc and Ihe guard mongly scleriticd eompared lo Ihose ofG. 

34 Du, itwaOO G. co,ilwensi.J) and Ihei. site (totallcnglh of 175- 203 ~un in G. c)"p,inoJomu 

3S eompan:d 10 189-211 in G. cDrilwemu and 220-28S in G. ""ritus). (knerie dialll10si s of 

36 G/OSIOC<!rcUS i5 provided: fOSlellar hooks in two rows with len hooks in eaeh diffc.cnt !.hIpe 

31 and Imglh. scolcx large and globular. proglol1ides craspedole wilkt lhan Ion¡. gnlital pores 

38 irregularly alternaling, vagi .... trm1$V~ $lIITOUI>O.kd by qlilhelial eells, vmlrallo ein"u.s saco 

39 uleNS wilh bar-shaped in malUte proglotti(\e$ and in gravid proalot!i(\e$ occupics allspa« 

40 brlwo:cn osmoregulalory ducts "ilb cggs. ovary lobeo:! in m,ddle ofproglonis. C1l1\lS SIC 

41 elongale belwccn OSrr>nn=gulalOry canals, eimas Inncd wnh spinitrkhcs lOO apicalluft of 

42 slcndcr spinitri",,,,s. 

., 
44 G/ossOC<!rcus Chandle., 1935 (Grypornynchidac) is a genus ofcyclophyllidcln 

45 CCSI'XkS lhal indudc=s inteslinal parasilcs ofpclieans. herons alld freshwalcr lunlcs dislribulcd 

46 in Ameriea. Afriea. Australia and Indonesia (Bona 1994; Pichelin el al. 1998). Currently. lhe 

41 gcnus contains nine spccics: Glo.uocercus cyprinodomis Chandlcr. 1935 (type spccies), G. 

48 ,,,,,ilus (Rudolphi, 1819), G. glunduluris (Fuhrmann, 1905). G. or<ku.: (JohnSlon. 1911), G. 

49 chelodinoe (MBcCallum, 1921). G. c1m'ipero (BlICr and Bona, 1960). G. purat;yc/orchido 

50 (BaCl" and Bona. 1960), G. m<'8DlCQlecino (Ukoli, 1961) and G. c"ribaelUU (Ry~vy .nd 

2 
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5] Macko, 1971) (Bona ]994: Pichdin el al. 1998). Morphologically. Ihese nine species are 

52 characlerizcd by !he hook pallem 'glossoccrcoid' dcfined as hooks wilh massive sc1erificalion 

53 in Ihe handlc and guard.long blade and Slrong lO rcduccd bcak. eilher IWO discominuous hnes 

54 in sclcrificd slruclUre separa!c Ihe handlc and lhe guard from Ihe hook body and blade (sce 

55 Pichelin el al. 1998). 

56 Thc Iypc species Glossocercus C)'prinodomis Chandler, 1935 was describcd from 

57 mctaceslodcs found in lile mcscnlcl)' ofshccpshead minnow fish (Cyprinodon vOTiego/us 

58 lacépCde) from Galveston Bay, Texas, USA and a ncw genus, Glossocercus. was proposcd to 

59 accommodalc il (Chandler ]935). Melaccslodcs are a larval slage of ccslodes, and 

60 conscqucmly Ihe dcscriplion of lhis lype spccies of Glossocercus was rcstriclcd lo 

6 1 morphological fcalures ofllle scolex. principally 10 [{)SIc llar hooks (see Chandlcr 1(35). and 

62 morphological lrails ofllle adu\1 remaincd unknown. Ortega·Olivares el al. (2008) coll«tcd 

63 aduhs of G. cyprinodomis from the inleSline ofhcrons in lile Yucatan, Mcxico, bUI they did 

64 not provide morphological dcscriplion oflhesc tapewonns. 

65 During a helminlhological survcy on lhe hclminlh parasilcs ofaqualic birds in M.xico, 

66 we oolleclcd adull tapewonns conspccific with Glossocercus c)'prinodontis in tish-caling 

67 birds in lagoons ofllle Gulf of Mcxico. In Ihis paper. lhe morphological characlef$ oftlle 

68 aduh ofthis tapeworm are described for!he firsllime and the gcncric diagnosis of 

69 Glossoctrcus is providcd. 

70 

71 ~IATF.R IALS AND METHOIlS 

72 Specimcn collcction and preparation. \\le collectcd 180 tish-cating birds bctwecn 

73 lune 200610 April 2011 in 1910calilics in Mcxico from coasts oflhe Pacitic Ocean and Ihe 

74 Gulf ofMcxico. However, lapcworrns wCre rccorded only in Ibree localilies fmm Ihe Gulfof 

75 Mexico (see Fig l: Table l). HosIs WCre kil1ed with a shotgun, under coll«ling pennil FAUT 

hllp:flmc.mam,scrlplceJ\lr.l.coml1otla 3 
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76 No 0202_ AfleT capture, Ihe inleStinallraCI was removed from the body, placed in Petri dishcs 

77 wilh saline (0.75%) and examincd using a stercoscopic microscopc_ Tapcworms wcre 

78 removed from Ihe lumcn oftbe intestinc. washed in saline. líxcd with 40/. hOl formalin and 

79 slored in elhanol (700.4). In \he laboratory. Ihe eestodcs werc suincd with Schuhcrg's 

80 hydrochloric carmíne or Mayer's paracarmin, and mountcd on pcrmanenl slides with Canada 

81 balsam. Spccimcns were deposiled in the Co1eoxión Nacional de Helmintos (acron>m 

82 CNHE). allhe InstitulO de Biologfa, Universidad Nacional Aulónoma de México, Me"ico 

83 Cily and US Nalional Parasilc Collcction (USNPC). Ikltsvillc, Maryland, USA. 

84 Morphologkal u an, ina lion. Idenlification was bascd on morphologieal erileria 

85 following \he original deseription (Chandler 1935) and fealuros reponed by Scholz C1 al. 

86 (2004) and Onega·Olivares el al. (2008). A paralypc of G. C)"primx1ontis deposiled in Ihe US 

87 National Parasilc Collection (No. 39528) was also examined. Thc prescnl deseription ofthe 

88 adult is bascd on 18 s\.ilined specimens obtained fmm differenl hosts. Drawings were madc 

89 with Ihe aid ofa drawing tubc. Mcasurcmcnts ofmorphological charactcrs are givcn as 

90 minimum and maximum in)lm (unless olhcrwise slalcd), followed by mean and numbcr of 

91 specimcns mcasurcd (n) in parcnthese5_ MeasurcmenlS ofthe lesles, cirrus saco vagina and 

92 seminal receptade "'cre obtained from ful1y malure proglouides. 

93 Principal co mponr.,t analp is. Morphomelric comparisoos using tbe principal 

94 componen! analysis (PCA) wcrc camcd out to evaluale morphomctrie differcnces betwcen 

95 tapcworms from difTerent hQSts . We used PCA as a purely descriplive ~ool, wilh Ihe primary 

96 goal bcing lo visuali:re cluSlering ofspecimcns in Ihe morphomclric spacc (Agustí ct al. 

97 2005)_ The PCA is a multivariale analysis thal has bccn uscd lo determine Ihe intm_ and inlcT' 

98 spccifie morphological varialion among helminthes specics wilh weH resulls (sce Bell and 

99 Sommcrvillc 2002; Bell el al. 2002; AguSli el al. 2005; Pinacho-Pinacho C1 al . 20 12). 

Itllp:/ImC.mllnUScrlplcentral.comJlolia • 
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lOO In this study tw'1 PeA analyscs wcre pcñ'1rmed; the first included 19 m'1rphomclric variables 

101 (see Tablc 2) '1btainw from 11 tapcworms: Ih= fr'1m Pelecan"s occidema/L¡ Linnaeus, five 

102 from egrelta nifcJcens Gmehn, and lhrec from Nyclicorax nyclicora,x Linnacus. Thc sceond 

103 analysis includcd tíve morphomelrie variables Gfroslellar hooks Qbtaincd from cighl 

104 lapcworms: '1nc spcdmen from P. accidema/L¡, thn.:c '1fE. rujeJceJts,lhreeofN. Jt}'clicorax, 

lOS including lhe paratype (metaeeslodc) ofG. cypriJtodoJtliJ (see Table 2). Bolh analyscs wcre 

106 conduelcd wilh lhe stalislics packages PAST v. 1.60 (Hammer el al . 2001) 

'01 

108 RESUl TS 

109 Family Gr)"porhynchidae Spassky and Spanka)'a, 1913 

1 \(l Genus G/anoct'rcus ChBndleT, 1935 

111 G/anocercus r:J"prinodamis Chandler, 1935 (Fig. 2-8) 

112 1I1orphologk al descripli'1lI '1f adul1s: MoSI Qfspecimcns sludicd shrinkage due lo 

113 tíxatiQn. Strobila large. 2.0-6.5 mm (4.0. n - 18) long; maximum width 1635. Proglonides 

114 eraspedotc, with convex lateral rltargins. [mmature prog[ouides usually widcr than long, 380-

115 797 (225, n - 85) long and 473-197 (571. n - 85) widc (Fig. 2). Mature proglonides widcr 

116 than long, 133- 530 (310. n - 65) long and 540-1096 (880, n " 65) wide. Gravid proglouides 

117 wider than long, 291- 550 (4 10, n " 40) long and 606-1635 (278, n - 40) wide 

116 Scolex globular (Fig. 3), wilh maximum width at level Qf suekers, 302-{i28 (485. n " 

119 11) in diameler. Suckers rounded, with wcakly to moderatcly dcvclopc<l musculature. 98- 177 

120 (140, n ~ 68) in diameter. Rostcllum retractable, protrusible. with Ihick longitudinal muscular 

121 fibres, subglobular pad !:>caring hooks and shon Sltm; anterior surfaee ofpad slightly COneave 

122 (forming small anterior depression). entire leng1h offully extended roslellum 690 (n ~ 1), 

123 maximum width al anlerior pad 250 (n - 1); mOSI ofrostclla folded within rostcllar pouch; in 

124 fcw cases, rostella contraclcd. with stem slightly wider Ihan apical muscular pad; diametcr of 

hUp:Jlmc.manuseripltentrBl.com/l'1lia 5 



	

	 52

 

 

 

 

 

Folla Parasltologlca Page6 01 22 

125 pad 121- 301 (203, n " 17). Rostcllar pouch a~ long a~ widc, 153- 278 (200, n " 18) long. 

126 12()""272 (199, n '" 18) widc; thick·walled. oval 10 pyriform, reaching 10 levd ofsuckers. 

127 ROSlellar poueh wilh radially ammged longitudinal fibcrs. Rostcllar hooh 20 (n - 16) in 

128 numbcr. arranged in two regular rows; anterior and posterior hooks with difTerent shapc. 

129 Distal hooks 163- 198 (179. n " 21) long; with robuSI guard direeling forward and mergcs 

130 wilh ¡he handlc: blade 10nger Ihan handlc; blade 8()....163 (109. n " 57) long: handle 63-88 

131 (80. n " 21) long. taperOO 10 ils end of distal hooles: blade Ihandlc mtio 1.05- 1.84 (IAO. n " 

132 21) (Fig. 4). Proximal hooks 105- 155 (135, n - 34) long; wilh blade longer Ihan handlc: 

133 guard fonning angle almosl 900 10 axis ofhandle; blade and handle ofalmost c<:¡ual in !ength. 

134 blade 58·93 (72, n " 61) long; handlc 48-80 (65. n - 35) long, tapercd 10 its cnd ofproximal 

135 hooks; bladclhandlc mlio 0.86--1.54 (1.15, n - 34) (Fig. 4). 

136 Slrobila protandrou~_ Genital pores irregularly altemating, siluatcd far anterior. 

131 Genital atrium thick-walled. base slightly ClIpandcd. Genital ducts bctwecn osmoregulalory 

138 canals_ Ventral osmoregulalOry canals 2()""78 (34. n " 140) widc. with uansverse anastomosis 

139 alon¡ posterior margin of cach proglottis. Dorsal osmoregulalOTy canals 3-14 (9. n - 90) 

140 widc. 

141 Tcsu,s circular. 2()""39 (30. n " 75) in numbcr. surround ovary complctcly (Fig. 5); 37-

142 50 in diamCle-r (43. n " 80). Exlernal vas dcferens strongly coiled, divided into prostate and 

143 aproslale parts; prostate part eovcrcd by intenscly staincd cclls forming compact body. usually 

144 ove-rlapping cirros sac near anterior proglouis margin; aprostalc pan forming numcrous coil! 

145 antiporally and postcriorly 10 cirros sac and prostate pan ofvas defcrens. oflen reaching 

146 posteriorly tO level ofscminal rcccptactc and ovary (f ig_ 6) , Cirros sac (Fig_ 6) clongale, 

141 Ihiü_walled. bctween osmoregul.lory eanals: ]85- 282 (245, n - 80) long, 35- 87 (42. n - 80) 

148 widc. Evaginatcd cirros cylindrical, 16--20 (16, n- 24) Icngth, armcd wilh small and de1icate 

149 spinitrichcs shone-r lhan 111m; apicaltufl wilh slendcr spinitrichcs aoouI 25 long (Fig. 1). 

hl1p:l/mc.manuscrlptcentral.com/folla 6 
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ISO Vitclline fallides si1\l3te<! in middlc: ofprogloUls. Ü\"lfy Il1lIIsversely e1ong;1llC ""ilb 

151 fan.shaped Iobes (Fig. 5); lobules largc. thick. IOOSt prommenl antcnorly whcn ripe; IIIbes 

152 ron!igoous and indistiocl!ha! ronform a single mano Mehlis" aJand 1\01 observe<!. S<:mil\ll 

153 receptacle oval. 52- 122 (SO. n - 56) long and 42- 175 (76. n - 56) wide; SitU3te<! in middlc of 

154 proglouis, $UlTQIlnded by ov3Jy. Vagina transvclR. maigbt. SUlTOOOOe<! by epilhelial cells, 

155 intcmally linw ""ith hyaline layer vi$iblc up 10 thin proximal extremity indica!ing cnd of 

156 vagina and bcginning of seminal =ptac1e; vaginal canal ventral o f equallcnglh "";th cimls 

157 sac; vagina 18- 35 (25. n - 30) ""ide: lumen o f vaginal canal 7- 28 (22, n - 25) wide (Fig. 5). 

Isa Uterinc primordium tw-shapcd. posterior to ovary in m3turc proglouides. Fully de\'cloped 

159 utCTUS occupics entire space OfproglOllides bct""cc:n O$morcgulatory dUC1S, ""ith divcrticula 

160 f,lIed ofeggs (Fig. 8). Mature cggs not SttIl. apparently duc to apol)'1it ""lure ofproglonides. 

161 Typc host: C)'pr;ItQdon """<'gon« Latépedc (Cyprinodontiformcs: Cyprinodooli~) 

162 (melaceSlodes). 

163 Site o(infcct;on: Mescntcry. 

164 Typc Iocalit)': Gal\'eston Bay, Teus. 

165 Definilive hos1S: Egrel/a ruf~, N)"r;,icoraJ: n,r;,icor"<u (Pelecaniformes: Atdeidae). 

166 Pe/«anw occiden,o/u (Pelccanifonnes: Pclccanidae) 

167 SilC ofinfcclion: In!<'Slinc. 

168 Localitics of aduhs spccimens "·ere col1cded: Campec~: LagUM de Ténninos. Tamaulipas: 

169 Pun!a Pie<!rn. YUCallln: Chubumá. 

170 Spccimcns dcposÍlcd: CNHE 8264-8267; USNPC 105875· 105877. 

171 Remarks. The adults ofG. qprinodonti$, G. c(J.ibacnsis, and G. "".i/lls havc been rceordcd 

172 in Nonh Ameriea induding Mexieo, Brnzil. Nic8rngua. and!be Caribbean (lWna 1994, 

173 OrIega..QtivBres el al. 2(08). Glf)$socerclU C)'prinodonli~ differs from othcr 1"'0 congcncric 

174 sp«ies. i.c .. G. coriboensu and G. ""';'''$, in the siZ<l and $hape ofthe ros1c1lar hooks. ""hieh 

, 
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175 are smaller in tbe fonner spccies (sce Table 3 and Fig. 9). The guard of G. c)pr;"oJomis is 

176 dirceted fOf"'3rd and mcrgcs with the handle in Ihe distal hooks. whereas Ihat of G. 

177 caribaensú is inc!ined poStcriorly and scparated by tWO discontinuous lincs. and thal of G. 

179 (Juritus is dircctcd forward. being scparaled by one sclerified linc (Fig. 9). 

179 G/os$ocercus c)"pdnodonlis was dcscribcd from metacestodes bascd on Ihe 

180 morphology o(tbe rostellar hooks. SO"" (1994) provided a generic diagnosis ofGlrusocercus 

181 based on the metaeestodes of the Iypc spccies (rnorphology OfrO'llellar hooks) and o!her 

182 congenerie spccies (hook morphology and strobilar eharactcristies) . However. the ¡¡eneric 

183 diaguosis ,,"as iucomplete bccausc Ihe morphological fcalures o(the adult oflhe Iypc spccics 

184 ,,"ere unknown. In the current study adult spccimcns idcntified as G. C)prinodomis were 

185 collected from their dcfinitivc hosts for the first time. which madc it possiblc lO provide the 

186 correet gencric diagnosis of G/ossocerr;us. 

187 Generic diagnosis: Cyclophyllidca: Grypomynchidac. Strobila largc. Proglottidcs 

188 craspedole wilh convcx lateral margins and wider lhan long. Sool~ large and globular. 

]89 Rostcllum retractable. Rostellar pouch as long as wide. RostcHar hooks arrangcd in two 

190 regular rows with teu hooks in cach: anterior and poslerior hooks of di ffcrent shape and 

191 lcngth. Suobila protandrous. Genital pores irrcgularly altemating. silualcd far anterior. 

192 Genital ducts belween osmoregulatory canals. Testes circular surround ovary complctely. 

193 Cirrus sac clongate, waH thick. betwccn MmOft&\llMory canals. Cirrus tlrmed wilh 

194 spinitriches and apical tufl of slender spinitriches. Vitellinc follides in the middle of 

195 proglonis. Ovary 10bed. slightly transverscly elongalC. in middle ofproglot1is: lobcs 

196 contiguous and indistinct !hat confonn a single mass. Seminal receptade oval, situatcd in the 

197 middle ofproglonis. Vagina transverse. slraight, surroundcd by epi thelial cells. ventral 10 

198 cirrus sac 3nd equal lcngth. Ulcrus appcars bar-shaped, posterior tO ovary in matUTe 

hl1p:llme.manusc,iplcenl,al.coml1olia 8 
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199 proglottides. Fully devcloped utcrus occupics all space hetwccn osmorcgulatory ducts with 

200 divel1icula filled of eggs. 

201 Principal componen! a na lysi~. The first analysis ineludes 19 morphological 

202 characters ofthe adult: totallcngth ofbody, immaturc proglottides length, immature 

203 proglottides wide, rnature proglottidcs length, mature proglonides wide, scolex length, scolex 

204 wide. pad wide, rostellar pouch length, rostellar poueh widc, suekcr diameter. numher of 

205 testes. testes diameler. eim.Js length, cim.Js wide, seminal receptaclc lcnglh. seminal m:cptacle 

206 widc. ventral osmorcgulatory canals widc, and dorsal osmorcgulatory canals wide. The firsl 

207 componen! explains 39% ofrne varíancc and me sccond COmponenl explains 26% ofvaríancc 

208 (Fig. 10). The sccond analysis ineludcd data offive morphological traits oblained from the 

209 rostcllar hooks oflhe adults and the metaccslodc (paratypc): totallength. le"gth of blade (B), 

210 length ofhandle (H), the ratio BlH oftbe distal hooks. and the Icnglh ofblade ofthe proximal 

211 hooks. Tbe first component explains 64% ofvanance and lbe sccond componenl explain 22% 

212 ofvaríance (Fig. 11). The firsl analysis shows that morphological charnclers ofadults from 

213 ditl"ercnt definilive hosts helong to the $ame taxon. Thc second analysis clearly shows Ih311hc 

214 morphologieal fealures oflhe roslellar hooks of adults and the me\acestode (paratypc) belong 

215 lO Ihe $a me species (Figs. 10·11). 

216 

217 OI SCUSSION 

218 Gryporhynchidac is a family of tapcwonns dassified imo 14 genera parasilizing fish· 

219 ealing birds Ihroughout!he world (Bona 1994. Pichelin et al. 1998, Scholz and Salgado-

220 Maldonado 2001, Scholz el al. 2002. 2004, 2008. Oncga-Olivan:s el al. 2008. Pn:sswell C1 al. 

221 2012). In Mexico eigllt genera have becn previously recordcd. namcly Cycluslera Fuhnnann, 

222 1901: Dendromerina Fuhnnann. 1912: Glossocel"Cw Chandler, 1935: Neogr}"porh)"nchus 

223 Raer and Bona. 1975: Neom/ipora Bacr. 1962: Parodilepis Hsu. 1935: Pu,..,,;/aen;/J Burt, 

hllp:llmc.manuscriplcenlral.comllolia 9 
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224 1940; and Valiporo Linlon, 1927 (Ortcga-Olivares Cl al. 2008, 2011, Pérez-Ponee de León ct 

225 al,201O), 

226 CUlTCnlly Clossoccrcus eomprises nine spccies lhal are characlcrizcd mO'l'hologically 

227 by having a 'glossoccrcoid' roslcllar hook pallcm. Chandlcr (1935) dcscribed C, 

228 eyprinodontis as lypC spccies fmm meta,cslodes. However. lhe diagnosis was bascd on lhe 

229 mO'l'hology oflhe rastellar hooks. Bana (1994) providcd a generic diagnosis of 

230 CloJsacercus. whieh eould nOl be bascd on slrobilar mO'l'hology ofthe type spccics known 

231 only as larval' (mctaeeslodcs) from fish and never found sinee lhe original descriplion by 

232 Chandler(l93S), 

233 [n lhe presenl sludy. snobilar mO'l'hology of C. q-prinodontis is described for lhe fina 

234 lime. based on spccimcns from threc diffcrenl definili", hQSls (herons). Statistical comparison 

235 ofmeasurernenls oftapewonns from Illese hOS1S has shown Illal !hcy are conspecifie and thus 

236 the m0'l'hological descriplion ofadulls is bascd on poolcd from threc bird spccies. 

237 To leSt the phenolypie variation oflhe adults of C, eyprinodontis, 11 spccimcns from 

238 thrce definitivo hoslS \Vere analyzed using 19 mO<phological eh"racten;. The PCA slrongly 

239 supportcd that the spccimcns belong lO Ihe same species bttause valucs for spt'Cimcns from 

240 individual hOS1S ovcrlapped and U'ere nol scparaled 10 dislinet clustcrs. Thc same pattcm was 

24 1 found using Ihe mo'l'hological ellametcr diagnostic (rostellar hooks). ineludíng lhe paratype 

242 (metacestodc) and adults, This PCA showed lhe plots ¡nside oflhe cllipses indicaled lhat all 

243 Ihe specimcns represent single species (Figs. 10. 11). These analyscs indicatc Ihat lllc 

244 spccimcns recollectcd from fish-eating birds are conspccific wi!h the me1aCcstodc ofC. 

245 cyprinodontis. To confinn the conspccific ofC. eyprinodonlis, scqucnces o f tbe small 

246 subunit of DNA Ribosomal wcrc obtaincd from six adults, Allthcse specimcns confonned a 

247 single clade. indicatcd conspccificity ofspecimcll$ from diffcrent definitivc hom 

248 (unpublishcd data). 

hl1p:Jlmc.manuscriplcenlral.comllolia 10 
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Gle •• ocercu. cyprinodcntis . Flg. 2. Antencr view 01 G. cyprinodcnUs 'rem Nyctlcorax nyc:tlcoru frcm laguna 
de Ténnln"", campeche . Flg . 3. Seole" ef G. cyprinodentls frcm Pele<;anu. O<XÍ<!enta ljo from Punta l'iedra. 

Tamlulipl •. Flg. 4. Ros\el lar hook. of G. cypr;nodcntls frcm N. nycticorax from Laguna de Ténninos. 
Campeche .. A-S distal hook., C-E proximal hook •. Fig. s. Mature proglotti. 01 G cypr;nodontis from P. 

O<XÍOentali. from Punta Piedr., Tamau lip •• 
132xl2Smm (300 x 300 OPI) 
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GIossocercus cyJM1nodontis from PeIecInus ococlentalis I'rom Punta PIedra, Tamaulipas. Flg. 6. ~~.I dYeU. 

FilI. 7. Cirrus. FilI. 8. \)l..,....,.. oIJII>revIations: et - .~I tul'l:; d - d","s;" - drrus·sec: do - dorsIIl 
osmoregulatory canal; fdu - fully ~ utO"l\lS; gp - venjt.J1 ~; ov - ovary: pdu- part~lty developed 

utO"l\lS; sr - sernin.1 _ept..:le; te - testes; va - vagln.: vOl - e~tern.1 vIS dtfe~nt Iprostete; vdp­
e,ternal v •• dtferent ¡)rOItete; V(\- ventr.1 OS/"I"IOI"egulltory an'l. 

149xl63rnrn (lOO .. lOO D~) 
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A B 
A-C. Ro.tell~, hoo~. o, the speOes ot GlossoceroJo in Amelic6 . A. GIossocercus au rit~s from E9rett~ 

caeNlea (mod ifH!d from Ortega-Olivores el ~I. 20(8). B. Glossocercus caribaensi. from Eg<ett.) rulescens . C. 
Glossocerws cyprinodOl1tis from r.¡ycticoru nycticora • . 

SS. ¡02mm (300 .. 300 DPI) 

http://mc.manuscrlptcent.al.comlfolia 
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.. " 

-, - ---, 
Principal componen! analyses. Fig. 10. PCA conducted with 19 morphometrical variable< of the adu~. al 

GkI.soc~rcu. cypnn<>dOl1Us from three <!efinitive hosts spedes, F;g . 11 . PCA conduCled with five 
morphometr\cal variables 01 the rostell", hoo4<s of the !tdults rrom three definitive hosts species and on" 

paratype 01 G. cyprinodOl1ti •. Spedmen$ al G. cy¡>rlnodontis trom Egretta rufescens are represente<! by O, 
Nyctlcorax nyctlcorax by x, Pelecanus occidentali. by +, and Cyprinodon v" ri~"IUS (paratype) by l . 

80x29m m (300 . 300 OPI) 
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Ta ble t. Survey of examincd hosls and localilies (see also Fig. 1). 

H OSIS (examinedlinfCClcd) 
Egrel/a rufescens (5/2) 
Egrella rufescens ( 1/ 1) 
Nyclicorax ,,>,clicorax ( 1/ 1) 

Pe!eca"w; occidelllalis ( 10/2) 

Localilies 
Chubumá, Yucalán 
Punla Piedra, Tamaulipas 
Laguna de Ténninos, 
Campeche 
Puma Piedra, Tamaulipas 

hllp:llmc.manuac,iplcenlral ,comltolia 

Coordinalcs 
21 0 1J'18"N; 89°49'44"W 
24°29'26"N; 91"45'01 "W 
18°37'14"N; 91 °34'43"W 

24°29'26"N; 97°45'01 "W 
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P.~ol'22 

T.bl~ 2. Comparati\'c mcaiurcnlClUS G. C)'p~inodonlis using fo< lhe PCA analyscs. 

Clwxl~rs G. c)"prinodonriJ G. cyprjnodonliJ G. c)"P"iltOdontlS G. C)"priltOdonti3 
P. accjdento/is F.. ""1n«:1IS N. t1J'Cricornr C. vomgMlS 

Stase Adull Adult Adult Mctaccstodc 
TOlallcnglh body (mm) 3.57- 6.07 (4 .06) 2.68- 6.24 (4.49) 1.99-4.55 (3.28) 
Scolcx Icngth 328.6-406.1 (373.5) 3 12.4- 387.6 454-594 (540.9) 

(350) 
Scolex widc 41 4-566 (486.3) 357- 508 (447) 517- 549(535.6) 
Pad w,de 157- 210 (189.3) lS3- 175 (lS3.2) 256301 (2S3.3) 
ROSICll um SIC 1cnglh 156.6--191.9 (1 78.3) 15205- 217.7 175.7- 229.4 

(191.2) (202.8) 
RoslCllum sac: wide 16S--272 (228.6) 12()-2 19(178.6) 14l-25] (209.3) 
$ucker diamcler 210.6-260.6 (242.4) 196.7- 236 292.4- 314.1 

(21 8.2) (30].6) 
Immatufe proglouides lcngth 252- 350 (297.33) 190.9- 244.02 164.34- 253.98 

(226.56) (2] 9.44) 
Imnl.alun: proglouides widc S4Q-576 (560) 509.62- 783.52 489.7- 585 

(598.3S) (530.87) 
MatuTe proglOllides Icnglh 304-S02 (378) 273.9-336.98 252.32- 332.5 

(32 1. 14) (295.64) 
Malure proglOllicks " '¡de 924-1000 (966.66) 567.72-1002.64 787.5-888.] 

(776.72) (841.28) 
Testes num~r 34-36 (35) 21- 35 (29) 20-31 (26) 
DiamClcr leSleS 41 .23-46 (42.96) 42.09-46 (43.92) 40.36-43.83 

(42.67) 
Cirros Icn8th 271.2S--3 15.19 289.69-323.87 297.29- 339.06 

(292.58) (3 14.10) (318.08) 

hllp :Jlmc.mlnUICflpICen \ral.comltolll 
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P.gco 21 01 22 

Cirrus " 'ide: 49.36-54.79 (5] .53) 47.74-56.96 49.91- 51.53 
(n.73) (50.63) 

Vcnlnl osmoregu]alOf)' widc: 8.24- ]0.09(9) 6.74-11.49 (9.36) 7.79-8.28 (8.13) 
00!'s3] osmoregu].~Of)' widc: ]88.64-224.23 ] 85.30-202. 77 243. ]8-250.58 

(209.48) ( ]95.83) (246.33 ) 
SemInal receptadc lengtb 65-98.76 (84.8 1) 60.83-91.50 65-92-82.36 

(81.04) (74.77) 
Seminal reccpt:,clc wide: ns,...]63.81 (126.76) 47.47-61.36 50.3!Hi7.44 

(Sl.69) (56.27) 
Dislal hooki 

Lcnglh 197.5 162.5- 180 175- 190.62 170 
( 17 1.66) (181.17) 

Blade '" 95.83- 105 105 . .5-122.08 '" (100.69) (] 15.30) 
Hand]c 87.5 62 . .5-83.33 74.]6-86.25 87.5 

(73.61) (SO. 13) 
Ratio SI" >.2 1.2- 1.6( 1.}6) 1.2- 1.6( 1.4) >.2 

Proximal hoob 

."'" '" 62.5-71 (66.44) 67-84.58 (7S.36) " 
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Ta ble l . Measurt'$ and morphological charactcll oflhe rostcllar hooks ofthree spci:ics of 
Glossocercus in America. 

Chanctcrs 
DiSlal hooks 

Length 

8'''' 
Illndle 

Prodma l hook, 
Length 
Blade 
Handle 
Posilion oflhe 
guard 
Guard 

S<:hmidt and 
Current sludy. 

G. OprinodollliJ I. l .•. ) G. QUrilUS 2. J.H G_ coriboensis 2. j . ... 

115-203 
100-128 
1 1- 96 

12S-150 
11- 86 
60-86 

directoo forward 

mcrges witb handle: 
strongly sclerified 

220---285 
140-195 
82- 160 

160---224 
93-138 
83- 120 

dirccted forward 

scparates fmm the 
haiKllc by Ofle line 
sinuous: 5mooth 

hup:l/rnc.mllnUKrtplcenlnol.comlTolIll 

189-211 
101- 132 
12- 91 

120-1S1 

" ) 
56-78 

posteriorly inclincd 

separate from ¡he handle 
by IWO discOfltinuous 
lines: slTlOOIh 

L 
Macko 1913: 1. 



	

	 69

 

 

 

 

 

 

Capítulo III 

 

 

Phylogenetic relationships of the family Gryporhynchidae 

(Cestoda: Cyclophyllidea) inferred through SSU and LSU rDNA 

gene sequences. 

 

 

 

Manuscrito será sometido para su publicación. 
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RH: PHYLOGENETIC RELATIONSHIPS OF GRYPORHYNCHIDAE 

 

PHYLOGENETIC RELATIONSHIPS OF THE FAMILY GRYPORHYNCHIDAE 

(CESTODA: CYCLOPHYLLIDEA) INFERRED THROUGH SSU AND LSU RDNA 

GENE SEQUENCES. 

Mirza P. Ortega-Olivares and Martín García-Varela 

 

Departamento de Zoología, Instituto de Biología, Universidad Nacional Autónoma de 

México, Avenida Universidad 3000; Ciudad Universitaria; C.P. 04510; Distrito Federal. 

México. 

 

ABSTRACT 

Tapeworms of the family Gryporhynchidae are endoparasites of fish-eating birds and exhibit 

a cosmopolitan distribution. The 10 genera currently described for this family are classified 

on basis of their morphology of the rostellar apparatus. However, the phylogenetic 

relationships among these genera have never been inferred and the validity of this family 

within the order Cyclophyllidea is controversial. In this study, sequences of the near complete 

18S (SSU) and 28S (LSU) ribosomal DNA genes from 11 species of adult gryporhynchids 

representing 7 genera (Cyclustera, Dendrouterina, Glossocercus, Neovalipora, Paradilepis, 

Parvitaenia, Valipora) were generated. Phylogenetic relationships were inferred using 

maximum-parsimony (MP), maximum-likelihood (ML), and Bayesian inference of 

independent and combined (SSU+LSU) data sets. All the phylogenetic trees showed that 

Gryporhynchidae is a monophyletic group and independent from other families of 

Cyclophyllidea, with high values of bootstrap. The trees inferred with the combined data set 
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suggested that the genera Cyclustera, Neogryporhynchus, Paradilepis, and Parvitaenia are 

monophyletic; in contrast, Dendrouterina, Glossocercus, Neovalipora, and Valipora are 

paraphyletic, suggesting that these species that should be reexamined and reclassified using a 

combination of morphological, ecological and molecular characters. 

 

Keywords: Tapeworms, Gryporhynchidae, SSU, LSU, Phylogenetic relationships, 

Cyclophyllidea. 

 

1. Introduction 

The Cyclophyllidea van Beneden in Braun, 1900 is considered as a monophyletic 

group among the most highly derived orders of the Eucestoda and includes the most 

advanced and specialised tapeworms (Hoberg et al., 1997, 1999b). Adult cyclophyllideans 

are parasites of both, aquatic and terrestrial, vertebrate hosts (except teleosteans and 

chondrichthians) and specifically are the dominant group of tapeworms occuring in 

mammalian and avian hosts (Hoberg et al., 1999b). Historically, this group of tapeworms has 

been classified based on morphological and ecological characteres, and 13 families of 

tapeworms are included in the Cyclophyllidea (Khalil et al., 1994; Hoberg et al. 1999b). The 

first phylogenetic studies of cyclophyllideans were mainly based on comparative morphology 

of the larval stage and ontogeny (Brooks et al., 1991; Brooks and McLennan, 1993). 

However, in recent years molecular data have been used to resolve problems about 

relationships among tapeworms (Mariaux, 1996; Hoberg et al., 1999a; Mariaux and Olson, 

2001; Littlewood, 2006). 

A group of tapeworm parasites of fish-eating birds is particularly problematic. 

Spassky and Spasskaya 1973 erected the family Gryporhynchidae to included all the species 

possessing larval stages in crustaceans, fishes acting as intermediate hosts and adults in the 
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intestine of fish-eating birds. However, some authors have not recognized this family and the 

phylogenetic position within Cyclophyllidea has been controversial (Yoneva et al., 2008). All 

the species of tapeworms parasitic in fish-eating birds have been classified as members of the 

family Dilepididae due to similarity of the rostellar apparatus and the life cycle (Scholz et al., 

2004; Yoneva et al., 2008). However, Mariaux (1998) and Hoberg et al. (1999b) analyzed 

morphological and molecular characters of a single species (Neogryporhynchus 

cheilancristrotus Wedl, 1855), and separated the family Gryporhynchidae from Dilepididae 

sensu stricto (Scholz et al., 2004).  

The classification of the members of Gryporhynchidae has been mainly based on the 

morphology of rostellar hooks number, arrangement, shape, and size (Bona, 1975; Scholz, 

2001; Scholz and Salgado-Maldonado, 2001; Scholz et al., 2002, 2004), and have been 

divided into 10 genera: Amirthalingamia Bray, 1974; Ascodilepis Guildal, 1960; Cyclustera 

Fuhrmann, 1901; Dendrouterina Fuhrmann, 1912; Glossocercus Chandler, 1935; 

Neogryporhynchus Baer and Bona, 1975; Neovalipora Baer, 1962; Paradilepis Hsu, 1935; 

Parvitaenia Burt, 1940; and Valipora Linton, 1927 (Bona, 1975; Scholz et al. 2004). 

Gryporhynchidae diversity has not been established properly and they have not been 

included in phylogenetic studies (Mariaux, 1998; Hoberg et al., 1999b; Presswell et al., 

2012); however, broader taxonomic sampling is essential to understand patterns of 

evolutionary diversification in this group. The main objective of the present research was to 

test the monophyly of Gryporhynchidae by conducting a phylogenetic analysis among 7 of 

the 10 genera, using sequences of the near-complete 18S (SSU) and near-complete 28S 

(LSU) rDNA genes. 

 

2. Materials and methods 

2.1 Biological samples 
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Between June 2006 and April 2011, individuals of 11 species of gryporhynchids and 

three species of hymenolepidids were collected from their naturally infected vertebrate hosts 

from several localities along the Pacific and Gulf of Mexico (Table 1). Hosts were captured 

with a shotgun under the collecting license FAUT 0202 issued by the Secretaría del Medio 

Ambiente y Recursos Naturales (SEMARNAT) to MGV. After their capture, the intestine of 

the dissected birds was removed from its body, and examined with stereoscopic microscope 

in order to recover the helminth specimens. Worms were washed in 0.75% saline solution, 

preserved in absolute ethanol, and stored at 4 ºC. Representative specimens were stained with 

Schuberg’s hydrochloric carmine or Mayer’s paracarmin, and mounted on permanent slides 

with Canada balsam. Identification of the tapeworm species was based on morphological 

criteria of the rostellar hooks compared with the features reported by Scholz et al. (2002, 

2004) and Ortega-Olivares et al. (2008). Voucher specimens were deposited in the Colección 

Nacional de Helmintos (CNHE), Instituto de Biología, Universidad Nacional Autónoma de 

México (UNAM), Mexico City (accession numbers in Table 1). 

 

2.2 DNA Extraction, amplification and sequencing 

For molecular analyses, 29 specimens were sequenced for nuclear genes (near 

complete SSU and LSU). Information on specimens analyzed for the current study and their 

corresponding GeneBank accession numbers are given in Table 1. A small sample of tissue 

of each species of tapeworms was digested overnight at 56 ºC in a solution containing 10 mM 

Tris-base HCl (pH 7.6), 20 mM NaCl, 100 mM Na2 EDTA (pH 8.0), 1% Sarkosyl, and 0.1 

mg/ml proteinase K. Genomic DNA was extracted from the supernatant using the DNAzol 

reagent (Molecular Research Center, Cincinnati, Ohio) according to the manufacturer 

instructions. Two regions of nuclear ribosomal DNA (rDNA) were amplified using the 

polymerase chain reaction (PCR). The near-complete SSU rDNA (2200 bp) was amplified 
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in two overlapping PCR fragments, and the near-complete LSU rDNA (4500 bp) was 

amplified in three overlapping PCR fragments (Table 2). 

Polymerase Chain Reaction (final volume 25 l) consisted of 2.5 l 10x PCR buffer, 

1.5 l MgCl2, 0.5 l of dNTP´s, 1 l of each primer (10 pmol), 1-2 l of genomic DNA, 

0.125 l of Taq DNA polymerase, and 16.375 l sterile-distilled water. PCR cycling 

parameters included denaturation at 94 ºC for 3 min, followed by 35 cycles of 94 ºC for 1 

min, annealing at 50-58 ºC (optimized for each rDNA region) for 1 min, and extension at 72 

ºC for 1 min, followed by a post-amplification incubation at 72 ºC for 7 min. All PCR 

reactions were visualized on 1% agarose gels and the products were prepared for direct 

sequencing using Millipore columns (Amicon, Billerica, Massachusetts). When direct 

sequencing of PCR products yielded poor results (e.g. due to repeated sequences motifs or 

misreading), products were cloned by ligation into pGEM–T vector (Promega, Madison, 

Wisconsin) and used to transform competent Escherichia coli (JM109). Positive clones were 

identified by blue/white selection, and target insert of white colonies were confirmed by PCR 

of bacterial DNA extracts. Liquid cultures for minipreps were grown in Luria broth 

containing 50 g/ml of ampicillin. Plasmids for DNA sequencing were prepared using 

commercial miniprep kits (Qiaprep, Qiagen). Purified products were directly sequenced in 

both directions using the ABI Big Dye (Applied Biosystems, Boston, Massachusetts) 

terminator sequencing chemistry, and reaction products were separated and detected using an 

ABI 3730 capillary DNA sequencer.  PCR, custom internal, and plasmid primers as 

appropriate to each gene (see Table 2). Contigs were assembled and base-calling differences 

resolved using Codoncode Aligner version 3.5.4 (Codoncode Corporation, Dedham, 

Massachusetts). Sequences were aligned using Clustal X 2.0 (Larkin et al., 2007) and then 
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modified in MacClade (Maddison and Maddison, 2003). Sequences and alignment obtained 

in this study were deposited in GenBank data set. 

 

2.3 Phylogenetic analyses 

Tree searches of individual and combined molecular data sets were conducted by three 

reconstruction methods, maximum-parsimony (MP), maximum-likelihood (ML), and 

Bayesian inference (BI). Sequences of five species of the family Hymenolepididae (sp. 1, sp. 

2, sp. 4 obtained in this study, plus Fimbriaria sp., Hymenolepis diminuta), six of Dilepididae 

(Choanotaenia infundibulum, Dilepis undula, Hepatocestus hepaticus, Molluscotaenia 

crassiscolex, Paricterotaenia porosa and Trichocephaloidis megalocephala) one of 

Taeniidae (Taenia solium), two of Davaineidae (Raillietina mitchelli and Skrjabinia 

cesticillus), and one of Mesocestoididae (Mesocestoides sp.) were obtained from GenBank 

and used as outgroups, and Mesocestoides sp. was used to root the trees. MP analyses were 

performed with PAUP* 4.0b10 (Swofford, 2003), using a heuristic search strategy with 

10,000 searches replicates of random addition taxa sampling and tree-bisection-reconnection 

(TBR) algorithm was used. Characters were treated as unordered, equally weighted and gaps 

as missing data. Branch support was estimated using 10,000 replicates. ML was carried out in 

RaxML v7.0.4 (Stamatakis, 2006) with the selected GTR+ Γ model of sequence evolution for 

SSU, LSU, and combined data set. Clade support was examined with 10,000 bootstrap 

replicates. Prior to BI, the best-fitting evolutionary models were estimated for each data set 

separately and combined using jModeltest v. 0.1.1 (Posada, 2008). Parameter settings and 

best-fit models for each data set were identified on the bases of the BIC (Bayesian 

Information Criterion) (Schwarz, 1978), implemented in jModeltest v. 0.1.1 (Table 3). 

Bayesian Inference was performed using MrBayes v 3.1.2 (Huelsenbeck and Ronquist, 

2001). 
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Bayesian MCMC analyses were performed for individual and combined data sets using 

MrBayes v 3.1.2 (Huelsenbeck and Ronquist, 2001). To reduce the chance of analyses 

becoming trapped in local optima, two independent analyses were run for each data set, each 

consisting of two chains from random starting trees and using uniform priors. Chains were 

run for 1.0  106 generations for individual and combined data sets, respectively. Trees were 

sampled every 200 generations. The combined data set was treated as comprising two 

separate partitions based on each gene respectively. The burn-in phases for the different 

analyses were discarded. The relationships obtained from the remaining sampled trees were 

highly correlated between the two analyses run for each data set. A 50% majority-rule 

consensus tree representing the posterior probability distribution of clades was produced from 

the remaining trees. Clade support was regarded as significant if the clade was present in at 

least 95% of the sampled trees. 

 

3. Results 

3.1 Sequences data  

 Nucleotide frequencies for the combined SSU+LSU data set were 0.220 (A), 0.224 (C), 

0.307 (G), and 0.247 (T). The heterogeneity of nucleotide frequencies across taxa was tested 

using the “base frequencies” option implemented in PAUP* (X2 = 70.60, P = 0.064). Total 

lengths of the alignments and number of constant and parsimony-informative characters for 

the SSU, LSU, and combined data sets are provided in Table 3. 

 

3.2 SSU dataset 

 Most previous analyses of cyclophyllidean relationships were based exclusively on 

SSU rDNA (Mariaux, 1998; Hoberg et al., 1999b). In this study the total alignment to the 

SSU rDNA included 42 sequences (27 ingroup plus 15 outgroup) and consists of 2, 532 
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characters, 1,581 of which are constant, 324 variable characters parsimony uninformative, 

and 627 characters parsimony informative. The MP analysis yielded 441 trees with a C. I. = 

0.56 and length of 2, 971 steps. The MP strict consensus tree (Fig. 1A) supported the 

monophyly of Gryporhynchidae with a bootstrap value of 69%. This tree yielded two major 

groups. The first group was divided in two subclades that include the genus Paradilepis as a 

monophyletic assemblage, with three species (Paradilepis cf. minima, P. caballeroi and 

Paradilepis sp.). These species are morphologically characterized by having a size of the 

rostellar hook in a range of 95 to 197 m long, associated in adult stage to pelicans, 

cormorants, herons and ibises. The second subclade included the genera Dendrouterina (D. 

papillifera, D. pilherodiae, Dendrouterina sp.), Neovalipora (Neovalipora sp.), and Valipora 

(V. campylancristrota, V. minuta, and V. mutabilis). The genera are not monophyletic with 

high bootstrap values ranging from 98 to 100%. These species possess rostellar hooks size 

varying from 36 to 52 long in Dendrouterina spp., from 23 to 35 in Neovalipora sp., and 

from 24 to 40 in Valipora spp. All these species are parasites of herons.  

 The second major group includes four genera: Cyclustera, Glossocercus Parvitaenia 

and Neogryporhynchus. The genus Cyclustera was represented by two isolates of C. ibisae 

from the white ibis (Eudocimus albus) nest together. The species is characterized by 

possessing size of the rostellar hooks measuring 207 to 243 long. The genus Glossocercus 

included three species (G. caribaensis G. cyprinodontis and Glossocercus sp.,). The size of 

the rostellar hooks of these species ranged from 77 to 285 long. These species were nested in 

two independent clades. The genera Parvitaenia (included two isolates) and 

Neogryporhynchus represent two independent groups. However the relationships between 

both genera are unresolved due to the polytomy in the basal node of the tree (Fig. 1A).  

 The ML analysis yielded a single tree (Fig. 1B) with a likelihood score of -ln 

15903.902. This tree also supported the monophyly of Gryporhynchidae and it represent the 



	

	 79

sister group of Hymenolepididae with a moderate bootstrap support values. The ML tree 

recovers similar topology than MP tree (Fig 1 A), but the relationships among genera were 

well resolved with moderate to high bootstrap values. Additionally the relationship between 

Neogryporhynchus cheilancristrotus and Parvitaenia cochlearii was well resolved (Fig. 1B). 

In this tree the genus Glossocercus was a paraphyletic with week bootstrap support value.  

 

3.3 LSU dataset 

 The LSU alignment includes 19 taxa with 4,346 characters, 2,848 of which are 

constant, 421 variable characters parsimony uninformative, and 1,077 characters parsimony 

informative. The MP analysis yielded two trees with a C. I. = 0.67 and length of 3,365 steps. 

MP consensus strict supported the monophyly of Gryporhynchidae. This tree yielded two 

major clades. The first clade contained three genera Dendrouterina (with two species D. 

papillifera and Dendrouterina sp.,), Neovalipora (Neovalipora sp.,) and Valipora (with two 

species V. mutabilis, and V. minuta). The two species of Dendrouterina and Valipora were 

nested in two independent groups supporting the paraphyly of both genera. The second clade 

included four monophyletic genera Cyclustera, Glossocercus, Paradilepis, and Parvitaenia 

with moderate to high bootstrap support (Fig. 2A). The ML analysis of the LSU data set 

yielded a tree with a likelihood score of -ln 29893.686. This tree show the same branch patter 

than MP tree inferred with LSU data set, except for the systematic position of Paradilepis sp. 

In contrasts to phylogenetic tree inferred with SSU data set the genera Glossocercus was 

monophyletic in both trees inferred with LSU data set (see Fig 2A). 

 

3.4 Combined SSU+LSU dataset 

 The combined alignment (SSU + LSU) included 19 taxa, with 6, 599 characters, 4, 469 

of which are constant, 628 characters parsimony uninformative, and 1, 502 characters 
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parsimony informative. MP analysis of this data set (Fig. 3A) yielded two trees with a C. I. = 

0.68 and length of 4, 805 steps. The strict consensus MP tree (Fig. 3A) and the ML tree (Fig. 

3B) supported the monophyly of Gryporhynchidae with 100% of bootstrap support in both 

analyses. The MP and ML trees yielded near identical topologies, except for the position of 

Paradilepis sp. The Bayesian tree yielded similar topology than the tree inferred with ML, 

with high values of Bayesian posterior probabilities (BPP´s) (Fig. 4). The combined tree 

inferred with ML method showed identical topology with respect to ML tree inferred with 

LSU data set (see Figs. 2B and 3B).  

 

4. Discussion 

 The phylogenetic hypotheses inferred with partial sequences from SSU rDNA gene 

provided some data on the phylogenetic relationships of Cyclophyllidea. Based on these 

studies 13 families have been were recognized. However no species of Gryporhynchidae was 

included in these studies (Mariaux, 1996; Hoberg et al., 1999a; Mariaux and Olson, 2001; 

Littlewood, 2006). Phylogenetic hypotheses inferred with partial sequences from SSU rDNA 

and morphological characters included a single species of the family (Neogryporhynchus 

cheilancristrotus) along with other species from Dilepididae. The trees obtained in these 

studied placed N. cheilancristrotus as an independent taxon from Dilepididae (Mariaux, 

1998; Hoberg et al., 1999b). Hoberg et al. (1999b) argued that Gryporhynchidae was then 

recognized as a separate family. All these phylogenetic studies failed to solve the systematic 

position and validity of Gryporhynchidae (Mariaux, 1998; Hoberg et al., 1999b; Presswell et 

al., 2012), and Bona’s identification keys (1994) did no recognize the family 

Gryporhynchidae including all the species into Dilepididae. In this paper the emphasis was 

on increasing the diversity of gryporhynchids species represented in phylogenetic hypotheses, 

including sequences of two nuclear genes, and testing the monophyly of the family 
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Gryporhynchidae and the relationship among genera. 

 All phylogenetic trees inferred with SSU, LSU and combined both (SSU+LSU) data 

sets support the monophyly of Gryporhynchidae and its validity within Cyclophyllidea (see 

Figs. 1A-3B and Fig. 4). Additionally sequences from SSU and LSU rDNA were generated 

for 11 species representing seven of the 10 recognized genera (Cyclustera, Glossocercus, 

Paradilepis, Parvitaenia, Dendrouterina, Neovalipora and Valipora) in the family. The 

combined analyses inferred with the MP, ML, and Bayesian inference, shows that the genera 

Dendrouterina, Neovalipora and Valipora are not monophyletic taxa. Morphologically these 

three genera are differentiated from each other by the size of the rostellar hooks. However 

our analyses suggested that these genera represent species that should be reclassified using a 

combination of morphological, ecological and molecular data. Likewise, genera Cyclustera, 

Neogryporhynchus, Paradilepis and Parvitaenia represent independent lineages within the 

family. All these genera differ mainly in morphological characters as the shape and size of 

the rostellar hooks, i. e. the genus Paradilepis possess a blade longer than handle and the 

guard slightly protruding, whereas Parvitaenia possess straight blade on the same axis as 

handle and the guard forming angle 90 to axis of handle (see Bona, 1994). However, exists a 

particular case with the genus Glosocercus, which results monophyletic in the combined data 

set with MP and ML, but was a paraphyletic group in the Bayesian inference. The 

relationships of the members of this genus should be examined in a future including new 

species and molecular data. 

The present study represents the first phylogenetic analysis from Gryporhynchidae 

and it recognized within Cyclophyllidea. The inclusion of the genera Amyrthalingamia and 

Ascodilepis and more species from genera sampling herein are fundamental to provide a 

comprehensive phylogenetic framework for this family that allow us understand the evolution 

of this enigmatic group of tapeworm parasites of fish-eating birds.  
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Figure Legends 

 

Figs. 1 A-B. Trees recovered from analyses of the SSU rDNA data set. (A) Strict consensus 

of 441 equal parsimonious trees (2, 971 steps) inferred from heuristic MP searches. Numbers 

near internal nodes show MP bootstrap clade frequencies. (B) Maximum likelihood tree (-ln 

likelihood 15903.902) obtained from heuristic searches with branch scaled to the expected 

number of substitutions per site. Numbers near internal nodes show ML bootstrap clade 

frequencies. 

 

Figs. 2 A-B. Trees recovered from analyses of the LSU rDNA data set. (A) Strict consensus 

of two equal parsimonious trees (3,365 steps) inferred from heuristic MP searches. Numbers 

near internal nodes show MP bootstrap clade frequencies. (B) Maximum likelihood tree (-ln 

29893.686) obtained from heuristic searches with branch scaled to the expected number of 

substitutions per site. Numbers near internal nodes show ML bootstrap clade frequencies. 

 

Figs. 3 A-B. Trees recovered from analyses of the combined (SSU + LSU) rDNA data set. 

(A) Strict consensus of two equal parsimonious trees (4, 805 steps.) inferred from heuristic 

MP searches. Numbers near internal nodes show MP bootstrap clade frequencies. (B) 

Maximum likelihood tree (-ln 29893.686) obtained from heuristic searches with branch 

scaled to the expected number of substitutions per site. Numbers near internal nodes show 

ML bootstrap clade frequencies. 

 

 



	

	 87

Fig. 4. Bayesian 50% majority-rule consensus phylogram inferred of combined (SSU+LSU) 

data set (6, 884 characters), from 11 species of gryporhynchids and 16 outgroups. Phylogram 

rooted with Mesocestoides sp. as outgroup. Bayesian posterior probabilities are given near 

internal nodes. 
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Table 1. Species name, host, sampling localities, voucher number deposited at the Colección Nacional de Helmintos (CNHE), Genbank access 

numbers. Sequences with an asterisk were obtained in the current study. Nd Not determined. 

 

Family Species name Host Locality CNHE GenBank accession number 

     SSU LSU 

Gryporhynchidae       

 Cyclustera ibisae 1 Eudocimus albus Punta Piedra, 

Tamaulipas 

7713 XXX XXX 

 Cyclustera ibisae 2 Eudocimus albus Los Chivos, 

Veracruz 

7714 XXX XXX 

 Dendrouterina papillifera Egretta thula Guatimapé, 

Durango 

8330 XXX XXX 

 Dendrouterina pilherodiae Ardea alba Guatimape, 

Durango 

8333 XXX XXX 

 Dendrouterina sp. Botaurus pinnatus Los Chivos, 

Veracruz 

– XXX XXX 
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 Glossocercus caribaensis 1 Egretta rufescens Ría Lagartos, 

Yucatan 

– XXX XXX 

 Glossocercus caribaensis 2 Egretta caerulea Punta Piedra, 

Tamaulipas 

– XXX XXX 

 Glossocercus cyprinodontis 1 Egretta thula Rio Panuco, 

Veracruz 

– XXX XXX 

 Glossocercus cyprinodontis 2 Egretta caerulea Chuburna, Yucatan – XXX XXX 

 Glossocercus cyprinodontis 3 Egretta caerulea Punta Piedra, 

Tamaulipas 

– XXX XXX 

 Glossocercus cyprinodontis 4 Egretta rufescens Chuburna, Yucatan 8265 XXX XXX 

 Glossocercus cyprinodontis 5 Egretta rufescens Punta Piedra, 

Tamaulipas 

8266 XXX XXX 

 Glossocercus cyprinodontis 6 Egretta thula Punta Piedra, 

Tamaulipas 

– XXX XXX 

 Glossocercus sp. 1 Nycticorax nycticorax Los Chivos, 

Veracruz 

8326 XXX XXX 
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 Glossocercus sp. 2 Nyctanassa violacea Rio Ulumal, 

Campeche 

8321 XXX XXX 

 Glossocercus sp. 3 Nyctanassa violacea Rio Ulumal, 

Campeche 

8321 XXX XXX 

 Neovalipora sp. Cyprinodon nasas Rio Sofia, Durango XXX XXX XXX 

 Parvitaenia cochlearii 1 Nyctanassa violacea Laguna Tamiahua, 

Veracruz 

8329 XXX XXX 

 Parvitaenia cochlearii 2 Nyctanassa violacea Laguna Tamiahua, 

Veracruz 

8329 XXX XXX 

 Paradilepis caballeroi 1 Pelecanus occidentalis Presa Temascal, 

Oaxaca 

XXX XXX XXX 

 Paradilepis caballeroi 2 Phalacrocorax 

brasilianus 

Teapa, Tabasco XXX XXX XXX 

 Paradilepis cf. minima Nd Nd – JQ042915–

JQ042917 

– 

 Paradilepis sp. Phalacrocorax Río Guatimapé, 8332 XXX XXX 
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brasilianus Durango 

 Valipora campylancristrota Ardea alba Laguna 

Santiaguillo, 

Durango 

8284 XXX XXX 

 Valipora minuta Egretta caerulea Rio Tecolutla, 

Veracruz 

8336 XXX XXX 

 Valipora mutabilis Botaurus lentiginosus San Quintin, Baja 

California 

8337 XXX XXX 

 Neogryporhynchus 

chelilancristrotus 

Nd Nd – Z98320–

Z98322 

– 

Hymenolepididae       

 Hymenolepididae sp. 1 Phalacrocorax auritus Santa Clara, 

Sonora 

XXX XXX XXX 

 Hymenolepididae sp. 2 Nycticorax nycticorax Los Chivos, 

Veracruz 

XXX XXX XXX 

 Hymenolepididae sp. 3 Nyctanassa violacea Los Chivos, XXX XXX XXX 
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Veracruz 

 Hymenolepis diminuta Nd Nd – AF124475 – 

 Fimbriaria sp. Nd Nd – AF286982 – 

Dilepididae       

 Choanotaenia infundibulum Nd Nd – AJ555171–

AJ555172 

– 

 Trichocephaloidis 

megalocephala 

Nd Nd – Z98326–

Z98328 

– 

 Paricterotaenia porosa Nd Nd – Z98323–

Z98325 

– 

 Molluscotaenia crassiscolex Nd Nd – Z98314–

Z98316 

– 

 Hepatocestus hepaticus Nd Nd – Z98317–

Z98319 

– 

 Dilepis undula Nd Nd – AF286981 AF286915 

Taeniidae       
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 Taenia solium Nd Nd – GQ260091 – 

Mesocestoididae       

 Mesocestoides sp. Nd Nd – EF095248 EF095263 

Davaineidae       

 Raillietina mitchelli Nd Nd – AY382315 – 

 Skrjabinia cesticillus Nd Nd – AY382316 – 
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Table 2. Amplify and sequencing primers information. In bold are the internal primers. (F) = 

Forward, (R) = Reverse. 

 

Locus 

Amplicon 

Primer name Primer sequence (5´–3´) Tm 

SSU    

1 18S1A(F) GGCGATCGAAAAGATTAAGCCATGCA 50 

 32(R) CGAAGTCCTATTCCATTATTC 50 

 635(R) CGCCTGCTGCCTTCCTTGG 50 

 Acanto2(R) TAACGGGTAACGGGGAATCA 50 

2 652(F) GCAGCCGCGGTAATTCCAGCTC 50 

 28(R) AGCGACGGGCGGTGTGT 50 

 548(F) GTGGTGCATGGCCGTTCTTAG 50 

 31(R) CGGAATTAACCAGACAAATC 50 

 JRL9(F) GAAACTTAAAGGAATTCACGG 50 

LSU    

1 502(F) CAAGTACCGTGAGGGAAA 50 

 536(R) CAGCTATCCTGAGGGAAAC 50 

 504(F) CAAGTACCGTGAGGGAAAGTTG 50 

 503(R)  CCTTGGTCCGTGTTTCAAGACG 50 

2 662(F) ACCCGAAAGATGGTGAACTATG 58 

 663(R) CTTCTCCAAC(G/T)TCAGTCTTCAA 58 

 527(F) CTAAGGAGTGTGTAACAACTCACC 58 



	

	 99

3 537(F) GATCCGTAACTTCGGGAAAAGGAT 58 

 531(R) CTTCGCAATGATAGGAAGAGCC 58 

 533(F) AAGGTAGCCAAATGCCTCGTCATCT 58 

 538(R) AGCATATCATTTAGCGGAGG 58 

 532(R) AATGACGAGGCATTTGGCTACCTT 58 
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Table 3. Tree statistics for rDNA datasets. Small subunit (SSU), Large subunit (LSU), combined rDNA (SSU+LSU) datasets. Number of 

informative characters, tree length, consistency index (C. I.) and –ln likelihood score. 

 

Dataset Total characters Uninformative characters Constant characters Informative 

characters 

Tree length C. I. –ln likelihood 

SSU 2, 532 324 1581 627 2971 0.56 15903.902 

LSU 4, 346 423 2845 1078 3368 0.67 20457.900 

SSU+LSU 6, 620 627 4491 1502 4776 0.68 29870.907 
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Discusión y conclusiones 

A partir de la integración de los tres capítulos que conforman el presente trabajo de 

tesis doctoral, se generaron las siguientes conclusiones generales: 

Se identificaron taxonómicamente 11 especies de céstodos parásitos de aves 

ictiófagas. Dos especies de aves ictiófagas: Phalacrocorax auritus y Botaurus lentiginosus 

se examinaron por primera vez para céstodos en México, todos los registros que aportamos 

para estas especies son nuevos. Adicionalmente, se incrementó el registro de céstodos 

para 12 especies de aves ictiófagas (Pelecanus occidentalis, Phalacrocorax brasilianus, 

Ardea herodias, A. alba, Egretta caerulea, E. rufescens, E. thula, E. tricolor, Nyctanassa 

violacea, Nycticorax nycticorax, Botaurus pinnatus y Platalea ajaja) que contaban con 

registros previos en México. Se identificó un total de 15 especies de céstodos 

representantes de 7 géneros de la familia Gryporhynchidae, una de ellas registrada como 

larva (registro del pez Cyprinodon nazas). De los datos obtenidos del presente estudio se 

aportan 14 nuevos registros de huéspedes y 31 nuevos registros de localidad para céstodos 

en México. 

En cuanto al registro de la helmintofauna procedente de 52 ibis blanco (Eudocimus 

albus) colectados en lagunas costeras del Océano Pacífico y Golfo de México, se 

registraron ocho especies de helmintos (tres tremátodos, un céstodo y cuatro 

acantocéfalos), de los cuales dos especies de tremátodos (Parastrigea cincta y P. 

diovadena) se registran por primera vez para México, se amplia la distribución geográfica 

para cuatro especies de helmintos (Patagifer lamothei, Cyclustera ibisae, Ibirhynchus 

dimorpha y Arhythmorhynchus frassoni), así como el ibis blanco (E. albus) representa un 

nuevo registro de huésped para la especie Hexaglandula corynosoma y como huésped 

accidental para Southwellina hispida. Este trabajo representa el primer estudio sistemático 

de la helmintofauna del ibis blanco en México y se adicionan nuevos registro de helmintos 

conocidos para este huésped. Sin embargo, existen zonas a lo largo de la distribución de E. 
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albus, donde no hay registros de helmintos, por lo que el inventario de este huésped aún es 

incompleto y podría revelar nuevos registros y posiblemente especies nuevas para la 

ciencia. 

 Del registro de céstodos presentes en aves ictiófagas, el hallazgo del adulto de 

Glossocercus cyprinodontis resultó de gran relevancia. Esta especie fue descrita como larva 

(plerocercoide) del pez Cyprinodon variegatus, procedente de la bahía de Galveston, Texas, 

U.S.A. Basado en las características de las larvas, Chandler (1935) erigió el género 

Glossocercus. Sin embargo, desde su descripción original esta especie de céstodo no se 

había registrado. En el presente estudio la forma adulta de G. cyprinodontis fue registrada 

en las aves Egretta rufescens, Nycticorax nycticorax y Pelecanus occidentalis. En este 

estudio se describe por primera vez la morfología interna y distribución de los órganos 

reproductores. Basados en las características morfológicas del adulto se provee una nueva 

diagnosis para el género Glossocercus. 

 Desde su descripción inicial, históricamente la familia Gryporhynchidae ha estado 

bajo un debate constante, ya que en clasificaciones recientes este grupo no es reconocido, 

y todas las especies han sido clasificadas dentro de la familia Dilepididae. La generación de 

la primera hipótesis filogenética basada en secuencias de 11 especies de gryporhynchidos 

parásitos de diversas especies de aves ictiófagas, resultó de gran relevancia debido a que 

los  géneros Cyclustera, Dendrouterina, Glossocercus, Neogryporhynchus, Neovalipora, 

Paradilepis, Parvitaenia y Valipora forman en su conjunto un grupo monofilético, e 

independiente a Dilepididae y por lo tanto basado en está evidencia generada en el 

presente estudio se reconoce a la familia Gryporhynchidae como válida. Los géneros 

Cyclustera, Neogryporhynchus, Parvitaenia y Paradilepis representan grupos 

independientes. Sin embargo, los géneros Dendrouterina, Glossocercus, Neovalipora y 

Valipora resultaron ser parafiléticos, por lo que se propone llevar acabo una revisión 

exhaustiva de los caracteres morfológicos que definen a las especies correctamente, así 

como la inclusión de más especies y otros caracteres moleculares, que nos permitan definir 
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claramente las relaciones filogenéticas entre géneros. Cabe señalar que la inclusión de 

especies de los géneros Amyrthalingamia y Ascodilepis en estudios futuros, resultan de 

suma importancia para contar con todos los representantes de la familia, permitiendo de 

esta manera entender mejor la evolución de este enigmático grupo de céstodos parásitos 

de aves ictiófagas. 
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