Phylum Acanthocephala Kohlreuther, 1771" 2
Class Archiacanthocephala Meyer, 1931 °
Order Apororhynchida
Family Apororhynchidae (1 genus, 7 species)
Order Gigantor hynchida
Family Gigantor hynchidae (2 genera, 59 species)
Order Moniliformida
Family Monilifor midae (3 genera, 18 species)
Order Oligacanthor hynchida
Family Oligacanthor hynchidae (9 genera, 93 species) °
Class Eoacanthocephala Van Cleave, 1936
Order Gyracanthocephala
Family Quadrigyridae (12 genera, 98 species)
Order Neoechinor hynchida
Family Dendronucleatidae (1 genus, 3 species)
Family Neoechinorhynchidae (16 genera, 145 species)
Family Tenuisentidae (2 genera, 2 species)
Class Polyacanthocephala Amin, 1987’
Order Polyacanthor hynchida Amin, 1987
Family Polyacanthor hynchidae (1 genus, 4 species)
Class Palaeacanthocephala Meyer, 1931
Order Echinorhynchida Southwell and Macfie, 1925
Family Arhythmacanthidae (7 genera, 40 species) ®
Family Cavisomidae (10 genera, 28 species) °

1. BY Scott Monks and Dennis J. Richardson (for full auhor addresses, seethelist after References). Thetitle of this contribution should be cited
as “Phylum Acanthocephala Kohlreuther, 1771 In: Zhang, Z.-Q. (Ed.) Animal biodiversity: An outline of higher-level classification and survey
of taxonomic richness’. At the time this was written, recent Acanthocephala includes 4 classes, 10 orders, 22 families, 147 genera, and 1194
species; fossil taxaincludes 1 family, 3 genera, and 5 species

2. Amin (1985) and Golvan (1994) were used for an initia list of species. Only known valid species are included; species inquirenda, incertae
sedis, etc., are not included. Because of the nature of the list, subgenera and subspecies were not taken into account. Any omissions to thislist
are unintentional and any taxonomic errors are the responsibility of the authors.

3. The increased number of recent descriptions of acanthocephalansis an indicator that the number of specieslisted herein is vastly underestimated,
particularly in groups that parasitize marine fish. Aswell, the assignment of species to particular groups is currently in flux, with some authors
synonymizing groups (for example, Pichelin & Cribb 2001) and others disagreeing with those decisions (Amin et al. 2011a, for example, as an
opposing view), compounding the problem. The application of molecular techniques is aso changing, and sometimes confirming, classical
views on the phylogenetic history of the phylum (see references below), so one should expected many organizational changesin the near future.

4. A phylogenetic study of 22 species of Acanthocephala by Monks (2001) did not support Archiacanthocephala as a monophyletic group, but the
author did not discount recognition of the class because his study mainly focused on Palaeacanthocephala. The molecular evidence of Garcia-
Varela et al. (2000) provided strong support for the monophyly of the class as a sister group to the clade (Palaeacanthocephala +
(Eoacanthocephala + Palaeacanthocephal a)).

5. Archiacanthocephala has been considered to represent a phylogenetic and numerical relic of a much larger clade that might have parasitized
now-extinct species of definitive hosts (ancestors of mammals and birds) (see Monks 2001), an hypothesis that has not been tested by any more
comprehensive morphological or a molecular analysis. Analyses that includes caibration of a molecular clock or comparison of the relative
number of sequence changes in various taxa might shed further light on this possibility. A second hypothesis that is suggested by the
comparison of archiacanthocephalans with other much more speciose groups that also contain species that parasitize birds (Centrorhynchidae,
Plagiorhynchidae, Polymorphidage, etc.) is that these latter groups may be of more recent origin than the Archiacanthocephala, a possibility
which aso should be amendable to study using molecular techniques.

6. In addition to the speciesincluded herein, eggs of an undescribed species of Echinopardalis Travassos, 1918 have been reported from coprolites
(Norofiha et al. 1994). The contribution of this area of research to our knowledge of the taxonomy of the Acanthocephala has not been fully
explored (see Wilke & Hall 1975 and Reinhard 1990 for some basic information on this area of study).

7. The four species of Polyacanthorhynchus Travassos, 1920 classically have been assigned a family within the Palaeacanthocephala (see Amin
1985). Later, Amin (1987) erected the class Polyacanthocephaa with one order, one family, and one genus (Polyacanthorhynchus) for these
four species. Molecular analyses by Garcia-Varela et al. (2002) placed the proposed Class as a sister group to the Class Eoacanthocephala, a
sister clade to Palaeacanthocephala. However, these authors (Garcia-Varela et al. 2002) noted that they could not exclude the possibility that
Polyacanthocephala constitutes a new order within Eoacanthocephala that would be placed basal to those orders currently assigned to the class.
This assignment was supported, but not commented on, by Garcia-Varela& Gonzaez-Oliver (2008). The basal position of Polyacanthocephala
in this arrangement supported by the studies mentioned above could be interpreted in either manner, but no other studies have provided an
objective reason to favor one interpretation over the other; pending future studies, Polyacanthocephala is considered herein as a putative class
sensu Amin 1987.

8. Hypoechinorhynchidae was considered to be ajunior synonym of Arhythmacanthidae by Pichelin (1999), who transferred Hypoechinorhynchus
Y amaguti, 1939 to the Subfamily Arhythmacanthinae; to date, this arrangement has remained unquestioned so it is followed herein.
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Family Transvenidae (3 genera, 7 species)
Family Echinorhynchidae (8 genera, 126 species) ° **
Family Fessisentidae (1 genus, 6 species)
Family Heter acanthocephalidae (2 genera, 7 species) *
Family llliosentidae (14 genera, 51 species) *
Family Pomphorhynchidae (5 genera, 50 species)
Family Rhadinor hynchidae (25 genera, 119 species) *
Order Polymor phida Petrochenko, 1956
Family Centrorhynchidae (3 genera, 107 species) *
Family Plagior hynchidae (8 genera, 78 species)
Family Polymor phidae (13 genera, 145 species) **
Order Heteramor phida Amin and Van Ha, 2011
Family Pyrirhynchidae (1 genus, 1 species)
T Unplaced fossil taxa™
T Zhijinitidae Qian, 1978 (3 genera, 5 species)

Cited references

Amin, O.M. (1985) Classification. In: Crompton, D.W.T. & Nickol, B.B. (Eds.) Biology of the Acantho cephala. Cambridge Univer-
sity Press, Cambridge, England, pp. 27-72.

Amin, O.M. (1987) Key to the families and subfamilies of Acanthocephala, with the erection of a new class (Polyacanthocephala) and
anew order (Polyacanthoryhnchida). Journal of Parasitology, 73, 1216-1219.

Amin, O.M. (1992) Review of the genus Polymorphus Lihe, 1911 (Acantocephala: Polymorphidag), with the synonymization of
Hexaglandula Petrochenko, 1950 and Subcorynosoma Hoklova, 1967, and a key to the species. Qatar University Science Jour-
nal, 12, 115-123.

Amin, O.M., Canaris, A.G & Kinsella, JM. (1999) A taxomonic reconsideration of the genus Plagiorynchus s. lat. (Acanthocephala:

9. The status of Diplosentidae was reviewed by Pichelin & Cribb (2001), who synonymized that family with Cavisomidae. Taxonomic decisions
concerning these taxa can be found in that work.

10. Ozdikmen (2008) discovered that Qiu et al. (1983) had used the name Acanthocephalus Qiu, H., et al., 1983 for a genus of trilobites and
corrected this synonymy.

11. It has been acknowledged formally that there are species of Echinorhynchus Zoegain Muller, 1776 that have gone unrecognized (Wayland et al.
2005), but systematists have resisted putting specific names for the members of the species complex, even though they are known to represent
identifiably separate entities. If, in the future, these forms are described as species instead of morphotypes (see Wayland 2010), the number of
species assigned to this family, and others (see Martinez-Aquino et al. 2009 for another exampl€), may increase greatly.

12.  Pichdin et al. (2002) reviewed the Heteracanthocephalidae and established the current arrangement of the family.

13.  Members of Illiosentidae have been reorganized several times since the conception of the concept by Golvan (1960). The general scheme
proposed by Monks (2001), to recognize both Tegorhynchus Van Cleave, 1921 and Illiosentis Van Cleave and Lincicome, 1939, is followed
herein; this proposal was further supported by Monks & Pulido-Flores (2002).

14. The results of the analysis by Monks (2001) suggested that Leptorhynchoides Kostylev, 1924 should be assigned to Illiosentidae. This was
supported by Garcia-Varela & Gonzédez-Oliver (2008), who further suggested that Pseudoleptorhynchoides Salgado-Maldonado, 1976 should
also be part of llliosentidae. It is interesting that each of the three genera, Illiosentis, Leptorhynchoides, and Pseudoleptorhynchoides, were
originally proposed as members of Rhadinorhynchidae. Although this has received little discussion in the literature, that arrangement is
followed herein (but see Pichelin & Cribb 2001 for another perspective).

15.  Rhadinorhynchidae has suffered the same taxonomic fortune as Illiosentidae, and their fates, in terms of taxa assigned to one or the other, have
aways been intertwined. Amin et al. (2011b) provided areview of Rhadinorhynchus Liihe, 1911 and recommended that Raorhynchus Tripathi,
1959 be considered as a junior synonym of the former genus pending a revision of the latter; Raorhynchus is still considered valid herein
pending the aforementioned revision.

16. Centrorhynchidae, particularly Centrorhynchus Van Cleave, 1916, contains numerous species that originally were described from only a few
individuals. Many of those species have been reported only once and their identity currently is unclear (see Richardson et al. 2010 for a recent
example). Amin et al. (2010) suggested that Sphaerirostris Golvan, 1956 also undoubtedly contains synonyms. Thus, the family isin need of
revision, which would alter the number of taxaincluded herein.

17. Aminetal. (1999) and Lisitsyna (2010) have provided partial reviews of the family.

18. Asnoted by Sardella et al. (2005), the controversy over the synonymy of Hexaglandula Petrochenko, 1950 with Polymorphus L iihe, 1911 has
existed for some time. Amin (1992) formally placed the species then assigned to Hexaglandula in Polymorphus, but Nickol et al. (2002)
defended the recognition of both genera on the basis of morphological and life-cycle data. The continued recognition of the 2 taxa as separate
entities has been supported by Garcia-Varela & Pérez-Ponce de Ledn (2008) using molecular data. More recent studies (Garcia-Varela et al.
2011) identified Hexaglandula corynosoma (Travassos, 1915) Petrochenko, 1958, among the taxa included in their study, as sister taxa to
Ibirhynchus dimorpha (Schmidt, 1973) Garcia-Varela, Pérez-Ponce de Ledn, Aznar, and Nadler, 2011.

19. Severa fossil taxa from the Cambrian have been suggested as proto-acanthocephalans or ancestral forms (Qian & Yin 1984). It is unclear how
many “acanthocephalan” taxa might be included in this or other families (Elicki & Wotte, 2003), but it at least is interesting to contemplate the
possibility.

ANIMAL BIODIVERSITY Zootaxa 3148 © 2011 Magnolia Press - 235



Plagiorhynchus), with descriptions of South African Plagiorhynchus (Prosthorhynchus) cylindraceus from shore birds and P. (P.)
malayensis, and a key to the species of the subgenus Prosthorhynchus. Journal of the Helminthological Society of Washington,
66, 123-132.

Amin, O.M., Heckmann, R.A., Halgjiian, A. & Edami, A. (2010) Redescription of Sphaerirostris picae (Acanthocephala: Centro-
rhynchidae) from magpie, Pica pica, in northern Iran, with special reference to unusual receptacle structures and notes on histo-
pathology. Journal of Parasitology, 96, 561-568.

Amin, O.M., Heckmann, R.A. & Van Ha, N. (2011a) Description of Heterosentis holospinus n. sp. (Acanthocephala: Arhythmacanthi-
dae) from the striped eel catfish, Plotosus lineatus, in Halong Bay, Vietnam, with akey to species of Heterosentis and reconsider-
ation of the Subfamilies of Arhythmacanthidae. Comparative Parasitology, 78, 29-38.

Amin, O.M., Heckmann, R.A. & Van Ha, N. (2011b) Description of two new species of Rhadinorhynchus (Acanthocephala, Rhadi-
norhynchidae) from marine fish in Halong Bay, Vietnam, with akey to species. Acta Parasitologica, 56, 67—77.

Elicki, O. & Wotte, T. (1938) Cambroclaves from the Cambrian of Sardinia (Italy) and Germany: constraints for the architecture of
western Gondwana and the pal aeogeographical and palaeoecological potential of cambroclaves. Palaeogeography, Palaeoclima-
tology, Palaeoecol ogy, 195, 55-71.

Garcia-Varela, M., Cummings, M.P,, Pérez-Ponce de Ledn, G,, Gardner, S.L. & Laclette, J.P. (2002) Phylogenetic analysis based on
18S ribosomal RNA gene sequences supports the existence of class Polyacanthocephala (Acanthocephala). Molecular Phyloge-
netics and Evolution, 23, 288-292.

GarciaVarela, M. & Gonzdez-Oliver, A. (2008) The systematic position of Leptorhynchoides (K ostylew, 1924) and Pseudol eptorhyn-
choides (Salgado-Maldonado, 1976), inferred from nuclear and mitochondrial DNA gene sequences. Journal of Parasitology, 94,
959-962.

Garcia-Varela, M. & Pérez-Ponce deLedn, G. (2008) Validating the systematic position of Prafilicollis Meyer, 1931 and Hexaglandula
Petrochenko, 1950 (Acanthocephala: Polymorphidae) using Cytochrome C Oxidase (cox 1). Journal of Parasitology, 94, 212—
217.

Garcia-Varela, M., Pérez-Ponce de Lebn, G, Aznar, F.J. & Nadler, S.A. (2011) Erection of Ibirhynchus gen. nov. (Acanthocepha a:
Polymorphidag), based on molecular and morphological data. Journal of Parasitology, 97, 97-105.

Garcia-Varela, M., Pérez-Ponce de Ledn, G, DelaTorre, P, Cummings, M.P, Sarma, S.S.S. & Laclette, J.P. (2000) Phylogenetic rela-
tionship of Acanthocephala based on analysis of 18S ribosomal RNA gene sequences. Journal of Molecular Evolution, 50, 532—
540.

Golvan, Y.J. (1960) Le phylum des Acanthocephala. Troisiéme note. La classe des Palaeacanthocephala (Meyer, 1931) (a suivre)
[part 2]. Annales de Parasitologie Humaine et Comparée, 35, 138-165.

Golvan, Y.J. (1994) Nomenclature of the Acanthocephala. Research and Reviews in Parasitology, 54, 135-205.

Lisitsyna, O.l. (2010) Morphological variability of Plagiorhynchus (Prosthorhynchus) cylindraceus (Acanthocephala, Plagio-
rhynchidae) and its importance in assessment of taxonomy structure of the subgenus. Vestnik Zoologii, 44, 35-44.

Martinez-Aquino, A., Reyna-Fabian, M.E., Rosas-Vadez, R., Razo-Mendivil, U., Pérez-Ponce de Ledn, G. & Garcia-Varela, M.
(2009) Detecting a complex of cryptic species within Neoechinorhynchus golvani (Acanthocephala: Neoechinorhynchidag)
inferred from ITSsand LSU rDNA gene sequences. Journal of Parasitology, 95, 1040-1047.

Monks, S. (2001) Phylogeny of the Acanthocephala based on morphological characters. Systematic Parasitology, 48, 81-116.

Monks, S. & Pulido-Flores, G. (2002) Reevaluation and emended diagnosis of Illiosentis and |. heteracanthus (Acanthocephaa: Ili-
osentidae). Journal of Parasitology, 88, 365—3609.

Nickol, B.B., Heard, RW. & Smith, N.F. (2002) Acanthocephalans from crabs in the southeastern U.S., with the first intermediate
hosts known for Arhythmorhynchus frassoni and Hexaglandula corynosoma. Journal of Parasitology, 88, 79-83.

Norofiha, D., Ferreira, L.F., Rangdl, A., Araujo, A. & Corréa-Gomes, D. (1994) Echinopardalis sp. (Acanthocephala, Oligacantho-
rhynchidae) eggs in felid coprolites dated from 9,000 years before present, found in the Brazilian Northeast. Memorias do Insti-
tuto Oswaldo Cruz, Rio de Janeiro, 89, 119-120.

Ozdikmen, H. (2008) Nomenclatural changes for three preoccupied trilobites genera. Munis Entomology and Zoology, 3, 317-320.

Pichelin, S. (1999) Hypoechinorhynchus robustus sp. n. from Notolabrus parilus (Labridae) from Western Australia with a discussion
on the validity of the Hypoechinorhynchidae (Acanthocephala: Palaeacanthocephal@). Folia Parasitologica, 46, 311-315.

Pichelin, S.P. & Cribb, T.H. (2001) The status of the Diplosentidae (Acanthocephaa: Palacacanthocephala) and a new family of acan-
thocephalans from Australian wrasses (Pisces. Labridae). Folia Parasitologica, 48, 289-303.

Pichelin, S., Smales, L. & Bray, R.A. (2002) A discussion on the Heteracanthocephalidae Petrochenko, 1956 (Acanthocephala: Palae-
acanthocephala). Systematic Parasitology, 52, 145-152.

Qian, Y. & Yin, G (1984) Zhijinitidae and its stratigraphical significance (in Chinese with English abstract). Acta Palaeontologica
Snica, 22, 82-94.

Qiu,H.,Lu, Y., Zhuy, Z., Bi, D., Lin, T., Zhou, Z., Zhang, Q., Qian, Y., Ju, T., Han, N. & Wei, X. (1983) [Trilobita]. In: Paleontological
Atlas of East China. Part 1: Early Paleozoic. Nanjing Institute of Geology and Mineral Resources, Geological Publishing House,
Beijing, China, pp. 657.

Reinhard, K.J. (1990) Archaeoparasitology in North America. American Journal of Physical Anthropology, 82, 145-163.

Richardson, D.J., Monks, S., Garcia-Varela, M. & Pulido-Flores, G. (2010) Redescription of Centrorhynchus microcephalus (Bravo-
Hollis, 1947) Golvan, 1956 (Acanthocephala: Centrorhynchidae) from the groove-billed ani (Crotophaga sulcirostris) in Vera-
cruz, Mexico. Comparative Parasitology, 77, 164-171.

Sardella, N., Mattiucci, S, Timi, J., Bastida, R., Rodriguez, D. & Nascetti, G. (2005) Corynosoma australe Johnston, 1937 and C.
cetaceum Johnston and Best, 1942 (Acanthocephaa: Polymorphidae) from marine mammals and fishes in Argentinian waters:
allozyme markers and taxonomic status. Systematic Parasitology, 61, 143-156.

Wayland, M.T. (2010) Proboscis profiler: atool for detecting acanthocephalan morphotypes. Systematic Parasitology, 76, 159-167.

236 - Zootaxa 3148 © 2011 Magnolia Press MONK & RICHARDSON: PHYLUM ACANTHOCEPHALA



Wayland, M.T., Gibson, D.I. & Sommerville, C. (2005) Morphometric discrimination of two allozymically diagnosed sibling species
of the Echinorhynchus gadi Zoega in Miller complex (Acanthocephala) in the North Sea. Systematic Parasitology, V60, 139—
149.

Wilke, PJ. & Hall, H.J. (1975) Analysis of ancient feces: a discussion and annotated bibliography. Department of Anthropology,
University of California, Berkeley, California, 47 pp.

Author addresses

Scott Monks, Universidad Autonoma del Estado de Hidalgo (UAEH), Centro de Investigaciones Bioldgicas, Apdo. Posta 1-69,
Pachuca, C.P. 42001, Hidalgo, M éxico; smonks@uaeh.edu.mx; scottmonks@hotmail.com (corresponding author)

Dennis J. Richardson, Quinnipiac University, BC-SCI, 275 Mt. Carmel Ave., Hamden, CT 06518 U.S.A;
Dennis.Richardson@quinnipiac.edu

ANIMAL BIODIVERSITY Zootaxa 3148 © 2011 MagnoliaPress - 237



	Cited references
	Author addresses

