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The biodiversity of helminths, the so-called parasitic 
worms, is regularly underestimated (Hugot et al. 2001; 
Poulin 2004) and is often overlooked as a component of 
the diversity of a country unless there are health-related 
problems with particular species (Brooks and Hoberg 
2008).  This oversight may be related in part to the many 
species that have only been reported in the original 
description, although no estimation of this number has 
been made.  Despite the usefulness of distribution records 
of parasites to our understanding of the ecology and 
evolution of their hosts (Poulin 1999), this trend has yet to 
be reversed (Brooks and Hoberg 2000).

One such species that to date has been reported only 
once is Glyphobothrium zwerneri Williams & Campbell, 
1977.  The description of the species was based on 53 
specimens taken from four of 11 individuals of Rhinoptera 
bonasus (Mitchill, 1815) (Myliobatiformes: Myliobatidae), 
the cownose ray, collected in Chesapeake Bay, Virginia, 
U.S.A.  Since that date, the species has been mentioned in 
publications by Brooks and Barriga (1995), Brooks and 
Evenhuis (1995), Caira et al. (1999), Olson et al. (1999) 
and Ruhnke et al. (2000), among others, but has not been 
reported again.  Here we provide a second report and a 
range extension of this obscure species.

Seven stingrays (Rhinoptera bonasus), collected by 
local fishermen, were examined for intestinal helminths as 
part of a study of the parasites of stingrays of the Yucatán 
Peninsula, México (Open sea localities: see Pulido-Flores 
and Monks 2005); five from Ciudad del Carmen, Campeche 
(18°83′58″ N, 91°49′57″ W) (collected May 2000), one from 
Champotón, Campeche (19°21′ N, 90°54′ W) (February 
1999), and one from Isla Contoy, Quintana Roo (20°48′ 
N, 86°47′ W) (February 1999).  Subsequent to these, four 
stingrays were collected in April 2005 from Laguna de 
Términos, South of Isla Ciudad del Carmen, Campeche 
(center of lagoon located at 18°36′ N, 91°33′ W).  Individual 
stingrays were maintained on ice until necropsied, when 
the intestinal tract removed and examined according to 

Abstract: The collection of four specimens of Glyphobothrium zwerneri extends the geographic distribution of the species 
from the original locality (Chesapeake Bay, Virginia, U.S.A.) to at least Ciudad del Carmen, Campeche, México, at the southern 
limit of the Gulf of Mexico.  The species is a parasite of Rhinoptera bonasus, a stingray that is thought to migrate within a 
wide range, suggesting that conservation efforts should be consistent within the stingray’s range, just as is necessary for 
birds and other species that migrate.  

1	 Universidad Autónoma del Estado de Hidalgo, Apartado Postal 1-10, Pachuca 42001, Hidalgo, México.
*	 Corresponding author. E-mail: gpflores6@hotmail.com

Griselda Pulido-Flores* and Scott Monks

Distribution extension of Glyphobothrium zwerneri Williams 
& Campbell, 1977 (Tetraphyllidea: Serendipeidae) from 
the cownose ray Rhinoptera bonasus (Mitchill, 1815) 
(Myliobatiformes: Myliobatidae) from Campeche, México

Monks et al. (1996).  The Monogenea (ectohelminths) 
were reported by Pulido-Flores and Monks (2005), but the 
endohelminths remained unprocessed until this present 
study.  One of the nine stingrays (a male; May 2000) from 
the region of Ciudad del Carmen, Campeche, was infected 
with four specimens of G. zwerneri.  Worms were fixed in 
AFA (Alcohol, Formalin and Acetic Acid), stored in 70% 
ethyl alcohol, and latter stained using Mayer’s carmalum, 
cleared in Methyl Salicylate, and mounted in Canada 
balsam for examination as whole mounts.  Specimens 
were deposited in the Colección Nacional de Helmintos, 
IBUNAM, Mexico (CNHE-8838) and the Harold W. Manter 
Laboratory, University of Nebraska-Lincoln, U.S.A (HWML-
49760).

Williams and Campbell (1977) described 
Glyphobothrium zwerneri and tentatively placed it into the 
family Phyllobothridae.  The only known member of the 
genus, from elasmobranchs, has a singular type of scolex 
(the anterior hold-fast) that is round (ball-like) with four 
bothridia that are fused to the scolex, each divided into 
three parallel longitudinal rows of 10-12 loculi (Figure 1).  

These specimens were identified as G.  zwerneri 
according to diagnosis of Williams and Campbell (1977); 
scolex globular, with 4 superficial bothridia, each divided 
into 3 longitudinal rows of loculi, and separated by shallow 
longitudinal fissures, with margins fused to scolex.  Until 
this account, this species has not been reported again and 
no other member of the genus has been discovered.  

Individuals of R.  bonasus are thought to move within 
the limits of the range of the species (Robins and Ray 
1986; Fishbase 2012).  However, G.  zwerneri has been 
absent from previous studies of helminths of stingrays 
from the Atlantic and Gulf coasts of North America (Cake 
1976; Cake 1978; Jensen 2009; Vardo-Zalik and Campbell 
2011).  Finding the species in the southern Gulf of Mexico 
suggests that there must be populations that are locally 
restricted since it has not been reported from the area in 
between the two localities.  Data such as these complicates 
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Figure 1. Scolex of Glyphobothrium zwerneri from Rhinoptera bonasus, 
Campeche, México.  Bar = 500 μm.  

Acknowledgments: The authors thank all those who made possible 
the examination of specimens, especially Scott L. Gardner and Gabor 
Racz, Curator and Collection Manager, respectively, at the HWML, and 
Mary Hanson Pritchard, Affiliate of the HWML, who provided access to 
literature in the laboratory archives.  Part of this manuscript was prepared 
during a Postdoctoral research visit to the HWML by the authors; the 
Laboratory provided office and laboratory space, access to computers, the 
reprint collection, and microscopes.  This study was supported by funds 
from the Patronato Universitario (Gerardo Soza Castelán, President), 
Universidad Autónoma del Estado de Hidalgo (UAEH), and the Consorcio 
de Universidades Mexicanas (CUMEX).  Specimens were prepared by 
Francisco Zaragoza-Tapia, Laboratorio de Morfologia Animal, UAEH. 

Literature Cited
Brooks, D.R. and R. Barriga.  1995.  Serendip deborahae n. sp. (Eucestoda: 

Tetraphyllidea: Serendipidae n. fam.) in Rhinoptera steindachneri 
Evermann and Jenkins, 1891 (Chondrichthyes: Myliobatiformes: 
Myliobatidae) from Southeastern Ecuador.  Journal of Parasitology 
81(1): 80–84. 

attempts to summarize the global range of species that are 
thought to migrate and, in this case, the geographic range 
of their helminth parasites.  One hypothesis to explain this 
is that reports from general localities, such as around Isla 
Ciudad del Carmen, might be a composite of both migrating 
and resident individuals.  In this way, individual stingrays 
in a sample of from north of the island, in Gulf of Mexico 
open marine waters, were infected with G.  zwerneri and 
stingrays from a sample collected from south of the island, 
in Laguna de Términos, were not, even though that are 
not far removed.  From these data, one might hypothesize 
that there are stingrays that are resident within limits 
of the lagoon (or similar localities) and that species of 
helminths that are carried by migrating individuals only a 
few kilometers away (to the north, in this case) may not be 
transmitted to members of the resident population.  The 
phylogenetic and biogeographic hypotheses of this, as well 
as related ecological hypotheses, must be studied further 
for a full understanding of the geographic distribution of 
G. zwerneri.  Of course, the same is true for many widely 
distributed species, both free-living and parasitic.

Brooks, D.R. and N.L. Evenhuis.  1995.  Serendipidae Evenhuis, 1994 
(Insecta: Diptera) and Serendipidae Brooks and Barriga, 1995 
(Platyhelminthes: Eucestoda): proposed removal of homonymy.  
Journal of Parasitology 81(5): 762. 

Brooks, D.R. and E.P. Hoberg.  2000.  Triage for the biosphere: the need 
and rationale for taxonomic inventories and phylogenetic studies of 
parasites.  Comparative Parasitology 67(1): 1–25. 

Brooks, D.R. and E.P. Hoberg.  2008.  Darwin’s necessary misfit and the 
sloshing bucket: the evolutionary biology of emerging infectious 
diseases.  Evolution: Education and Outreach 1(1): 2–9. 

Caira, J.N., K. Jensen and C. J. Healy.  1999.  On the phylogenetic 
relationships among tetraphyllidean, lecanicephalidean and 
diphyllidean tapeworm genera.  Systematic Parasitology 42(1): 77–
151. 

Cake, E.W., Jr.  1976.  A key to larval cestodes of shallow-water benthic 
mollusks of the Northern Gulf of Mexico.  Proceedings of the 
Hemintological Society of Washington 43(2): 160–171. 

Cake, E.W., Jr.  1978.  Larval cestode parasites of edible mollusks of the 
northeastern Gulf of Mexico.  Gulf Research Reports 6(1): 1–8. 

FishBase.  2012.  Fishbase.  Version 10-2012. Accessible at http//www.
fishbase.org/.  Captured on 26 October 2012.

Hugot, J.P., P. Baujard and S. Morand.  2001.  Biodiversity in helminths 
and nematodes as a field of study: an overview.  Nematology 3(3): 
199–208. 

Jensen, K.  2009.  Cestoda (Platyhelminthes) of the Gulf of Mexico; pp. 
487-522, in: D. L. Felder and D.K. Camp (ed.).  Gulf of Mexico origin, 
waters, and biota: Volume I, biodiversity. College Station, Texas, U.S.A.: 
Texas A&M University Press.

Monks, S., D.R. Brooks and G. Pérez-Ponce de León.  1996.  A new species 
of Acanthobothrium Van Beneden, 1849 (Eucestoda: Tetraphyllidea: 
Onchobothriidae) in Dasyatis longus Garman (Chondrichthyes: 
Myliobatiformes: Dasyatididae) from Chamela Bay, Jalisco, Mexico.  
Journal of Parasitology 82(3): 484–488. 

Olson, P.D., T.R. Ruhnke, J. Sanney and T. Hudson.  1999.  Evidence for 
host-specific clades of tetraphyllidean tapeworms (Platyhelminthes: 
Eucestoda) revealed by analysis of 18S ssrDNA.  International Journal 
for Parasitology 29(9): 1465–1476. 

Poulin, R.  1999.  The functional importance of parasite in animal 
communities: many roles at many levels?  International Journal for 
Parasitology 29(6): 903–914. 

Poulin, R.  2004.  Parasite species richness in New Zealand fishes: a 
grossly underestimated component of biodiversity?  Diversity & 
Distributions 10(1): 31–37. 

Pulido-Flores, G. and S. Monks.  2005.  Monogenean parasites of some 
elasmobranchs (Chrondrichthyes) from the Yucatán Peninsula, 
México.  Comparative Parasitology 72(1): 69–74. 

Robins, C.R. and G.C. Ray.  1986.  A field guide to Atlantic coast fishes: North 
America.  Boston, Mass., U.S.A.: Houghton Mifflin Company. 354 pp.

Ruhnke, T.R., S.S. Curran and T. Holbert.  2000.  Two new species of 
Duplicibothrium Williams & Campbell, 1978 (Tetraphyllidea: 
Serendipidae) from the Pacific cownose ray Rhinoptera steindachneri.  
Systematic Parasitology 47(2): 135–143. 

Vardo-Zalik, A.M. and R.A. Campbell.  2011.  Five new species of 
Acanthobothrium van Beneden, 1849 (Cestoda: Tetraphyllidea) in 
elasmobranchs from the northwest Atlantic and Gulf of Mexico with 
the first records from smooth-hound sharks and guitarfish.  Zootaxa 
2828: 41–64. 

Williams, A.D. and R.A. Campbell.  1977.  A new tetraphyllidean cestode, 
Glyphobothrium zwerneri gen. et sp. n., from the cownose ray, 
Rhinoptera bonasus (Mitchill 1815).  Journal of Parasitology 63(5): 
775–779.

Received: April 2013
Accepted: November 2013
Published online:  February 2014
Editorial responsibility: Simone Chinicz Cohen


