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Abstract

Black-necked swans (Cygnus melanocoryphus) are endemic to the southern cone of South America. Their range extends
from Brazil and Paraguay south to Argentinaand Chile. A total of 16 parasite species were collected from 7 swans from
the Biobio region, Chile, of which 12 are new records for Chile and 11 represent new host records, Echinostoma
trivolvis, Paranomostomum sp., Microsomacanthus sp., Nadejdolepis sp., Retinometra sp., Avioserpens sp., Capillaria
skrjabini, Ingrassia cygni, Anatoecus penicillatus, A. icterodes and A. keymeri. A checklist is presented that summarizes
sites of infections, localities, life cycles and their intermediate hosts (if known), and the pertinent references to
demonstrate the wide diversity of parasites of black-necked swans. Our review of the existing literature (23 publications)
along with our own records provided information on atotal of 18 families and 27 genera, including 33 described species
(some only identified to genus), of which 11 were recorded only in Chile (8 endoparasites and 3 ectoparasites), and 6
only in Argentina (4 endoparasites and 2 ectoparasites). Five parasites are known only from captive swans in European
zoos. Parasites recorded from C. melanocoryphus include 23 helminths and 10 ectoparasites (one leech and 9
arthropods).
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I ntroduction

The black-necked swan (Cygnus melanocoryphus (Molina, 1782)) is endemic to the southern cone of South
America. Originally described as Anas melanocoripha by Molina (1782), it is believed to form a complex of
species with mute swans (Cygnus olor (Gmelin, 1789)) and black vultures (Coragyps atratus (Bechstein,
1793)). It is sometimes placed in the monotypic genus Shenelides (del Hoyo et al. 1992). Thetotal population
is estimated at approximately 100,000 individuals distributed among Chile, Argentina, southeastern Brazil
and Paraguay (Schlatter et al. 1991). In Chile, climatic influences cause opportunistic displacements of black-
necked swans among different wetland areas occurring near the Pacific coast (Vilina et al. 2002). The species
is considered as not globally threatened in Cites |1 (del Hoyo et al. 1992).

The purpose of this study is to present a checklist of the parasites described in black-necked swans that
summarizes sites of infections, localities, life cycles and their intermediate hosts (if known), along with the
pertinent references, to demonstrate the wide diversity of parasites of this host species. In addition, new host
and geographic records from Chile are reported.
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Material and methods

This list was prepared on the basis of data published from 1916 to present. Parasites are presented in order
according to taxa; each record contains information on the species name, authority and year, synonyms under
which original records appeared, location (particular site of infection), localities (particular locality when
possible and province), data on life history when known (H1 and H2 are the first and second intermediate
host), and references. Bibliographic references are arranged chronologically. When a parasite was identified
only to the generic level, we only list location, locality, and references. Parasites recorded from swans in
captivity are also included.

Taxonomy for helminths follows Gibson et al. (2002), Jones et al. (2005), and Bray et al. (2008) for
Digenea; Anderson et al. (1974), Moravec (1982), and Anderson (2000) for Nematoda, and Khalil et al.
(1994) for Cestoda. For the ectoparasites, taxonomy follows Arnold (2005), Price (1971), Keler (1960), Clay
(1974), and Price et al. (2003) for the Phthiraptera; Mironov and Galloway (2002) and Fain and Bochkov
(2003) for Acari; and Sawyer (1986) for leeches.

To supplement the checklist, we necropsied 7 bird specimens from different localities of the Biobio
Region, Chile: three from Bulnes (36°48'S; 72°22'W), two from Chillan (36°34'S; 72°06’ W), one from
Quinchamali (36°36’S; 72°10'W) and one from Concepcion (36°43'S; 73°07'W). The swans were submitted
to the wildlife rehabilitation center of the Faculty of Veterinary Sciences of the University of Concepcion,
Chile but since their condition precluded returning them to the wild, they were euthanized and the carcasses
were stored in a freezer until further examination. Chewing lice and mites were extracted from feathers and,
preserved in 70 % ethanol. Lice were mounted in Canada bal sam following the technique in Palma (1978) and
Price et al. (2003), and mites were cleared in lactophenol and mounted in Hoyer’s medium (Evans 1992). For
the isolation of endoparasites each bird was dissected and the organs examined under a stereoscopic
microscope in the laboratory. Helminths were preserved in 70% ethanol or 10% formalin. Cestodes,
trematodes and digeneas were stained with Semichon’s carmine, dehydrated and mounted in Canada bal sam.
Nematodes and acanthocephalans were studied in temporary mounts of lacto-phenal.

Voucher specimens were deposited in the United States National Parasite Collection at Beltsville,
Maryland, USA under accession numbers 103292 to 103296 and in the helminthological collections of the
Laboratory of Zoology of the University of Concepcion under accession numbers UdecAnCm-1 to
UdecAnCm-15.

Results

Class Digenea

Superfamily Diplostomoidea Poirier, 1886
Family Strigeidae Railliet, 1919
Apatemon Szidat, 1928

Apatemon gracilis (Rudolphi, 1819) Szidat, 1928
Site of infection: intestine.
Localities: Argentina (locality not reported); Biobio Region (Chile).
Life history: H1: Lymnaea peregra (Muller, 1774) (Gastropoda, Lymnaeidae). H2: Oncorhynchus mykiss
(Walbaum, 1792) (Pisces: Salmonidage)
Reference: Boero et al. (1972). Present study.
Comments: first record from Chile.
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Australapatemon Sudarikov, 1959
Australapatemon bdellocystis (Lutz, 1921)
Site of infection: small intestine.
Localities: La Plata Zoological Garden (captivity), La Plata, Buenos Aires Province (Argenting).
References: Boero and Led (1968), Ostrowski de Nufiez (1992).
Comments: Ostrowski de Nufiez (1992) erroneously reported that Boero and Led (1968) found this
species in coscoroba swan (Coscoroba coscoroba (Molina, 1782)).

Superfamily Echinostomatoidea
Family Echinostomatidae (L ooss, 1899) Poche, 1926
Echinostoma Rudolphi, 1809

Echinostoma mendax Dietz, 1909
Site of infection: small intestine.
Locality: not reported (Argentina).
Reference: Boero et al. (1972).

Echinostoma trivolvis (Cort, 1914)
Site of infection: small intestine.
Locality: Biobio Region (Chile).
Life history: H1: Helisoma trivolvis (Say, 1817) Lymnaea stagnalis (Linnaeus, 1758) (and other
freshwater gastropods; H2: Biomphalaria glabrata (Say, 1818), Viviparus viviparus (Linnaeus, 1758) and
other freshwater gastropods, mussels (Anodonta cygnea (Linnaeus, 1758)) and tadpoles (Rana temporaria
(Linnaeus, 1758) and Rana ridibunda Pallas, 1771).
Reference: Present study.
Comments: New host record and first record from Chile

Superfamily Pamanphistomoidea Fischoeder, 1901
Family Zygocotylidae Ward, 1917
Zygocotyle Sunkard, 1917

Zygocotyle lunata (Diesing, 1836) Sunkard, 1917
Site of infection: cecum.
Localities: Buenos Aires Zoological Garden, Buenos Aires city (captivity); Del Burro lagoon, Buenos
Aires Province; Pellegrini Lake, Rio Negro Province (Argentina).
Life history: H1: Biomphalaria peregrina (d’ Orbigny, 1835) (natural host); H. trivolvis, H. anceps
(Menke, 1830), and H. antrosum (Conrad, 1834). B. straminea (Dunker, 1848), B. orbignyi Paraense,
1975, B. tenagophila (d’Orbigny, 1835), B. oligoza Paraense, 1974, B. glabrata (Say, 1818)
(Experimental host). No H2- cercariae encyst on vegetation.
Reference: Digiani (1997).
Comments: Ostrowski de Nufiez et al. (2003) fed mice and chicks with metacercariae released from
experimentally infected B. peregrina in Argentina and recovered gravid adults.
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Superfamily Pronocephaloidea L ooss, 1899
Family Notocotylidae L ihe, 1909
Notocotylus Diesing, 1839

Notocotylus attenuatus (Rudolphi, 1809) K ossack, 1911
Site of infection: gizzard, intestine, cecum.
Locality: De Monte lagoon, Buenos Aires Province (Argenting).
Life history: H1: Physa acuta Draparnaud, 1805. No H2- cercariae encyst on vegetation.
Reference: Boero et al. (1972).
Comments: After an experimental study on infections of this trematode in ducks and rodents, Graczyk and
Shiff (1993) felt it was unlikely that transmission in the wild could be dependent on mice and rats.

Paramonostomum (L Gihe, 1909).

Paramonostomum sp.
Site of infection: cecum.
Locality: Biobio Region (Chile).
Reference: Present study.
Comments. New host record.

Class Cestoda

Order Cyclophyllidea

Family Hymenolepididae Railliet et Henry, 1909
Cladogynia Baer, 1937

Cladogynia bulbaocirrosus Pfeiffer, 1960
Syn.: Hymenosphenacanthus bulbocirrosus Pfeiffer, 1960
Site of infection: small intestine.
Locality: Vienna Zoological Gardens (captivity) (Austria).
Reference: Pfeiffer (1960).
Comments: C. bulbocirrosus was found in three C. melanocoryphus which died at the Schonbrunn
Zoological Gardens at Vienna only three weeks after importation from Buenos Aires, Argentina.

Gastrotaenia Wolffhiigel, 1938

Gastrotaenia cygni Wolffhiigel, 1938
Site of infection: gizzard lining.
Localities: Montevideo (Uruguay). Biobio Region (Chile).
References: Wolffhugel (1938). Present study.
Comments: First record from Chile.
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Hymenolepis Weinland, 1858

Hymenolepis megalops (Nitzsch in Creplin, 1829)

Syn.: Cloacotaenia megalops (Nitzsch in Creplin, 1829) Wolfhigel, 1938

Site of infection: cloaca

Localities: not reported (Brazil). Chascomus, Buenos Aires Province (Argentina).
Life history: H1: Cypris pubera Mller, 1776, Eucypris inflata Sars, 1903 and Heterocypris incongruens

(Ramdohr, 1808) (Ostracoda, Cyprididag).

Reference: Muniz-Pereiraand Amato (1998), Digiani (2000).

Microsomacanthus L opez—Neyra, 1942

Microsomacanthus sp.
Site of infection: jejunum, ileum.
Locality: Biobio Region (Chile).
References: Present study.
Comments: New host record and first record from Chile

Nadejdolepis Spasskii and Spasskaia 1954

Nadejdolepis sp.
Site of infection: duodenum, jejunum, and upper ileum.
Locality: Biobio Region (Chile).
Reference: Present studly.

Comments: New host record and first record from Chile.

Retinometra Spassky, 1955

Retinometra sp.
Site of infection: small intestine.
Locality: Biobio Region (Chile).
Reference: Present study.
Comments. New host record and first record from Chile

Class Nematoda
Orden Ascaridida
Superfamily Heterakoidea
Family Ascaridiidae Blanchard, 1849
Ascaridia Dujardin, 1845
Ascaridia sp.
Site of infection: small intestine.

Locality: Paris Zoological Garden (France) (captivity).
Reference: Saéz et al. (1981).
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Family Heterakidae Railliet et Henry, 1914
Heterakis Dujardin, 1845

Heterakis dispar Dujardin, 1845
Syn.: Ascarisdispar (Schrank, 1790), Fussaria dispar Zeder, 1800
Site of infection: small intestine.
Locality: Lodz Zoological Garden (Poland) (captivity).
Reference: Zuchowska (1997), as Ganguleterakis dispar (Schrank, 1790).

Order Enoplida
Superfamily Trichinelloidea
Family Trichuridae
Capillaria Zeder, 1800

Capillaria droummondi Travassos, 1915
Site of infection: small intestine.
Locality: not reported (Brazil).
Reference: Yamaguti (1961).

Capillaria skrjabini (Lubimova, 1947) Mor avec, 1982
Syn.: Thominx skrjabini Lubimova 1947
Site of infection: small intestine.
Locality: Biobio Region (Chile).
Reference: Present study.
Comments. New host record and first record from Chile

Baruscapillaria M or avec, 1982

Baruscapillaria obsignata (M adsen, 1945)
Site of infection: small intestine.
Locality: not reported.

Reference: Okulewics (1993).

Order Spirurida

Superfamily Acuaridoidea
Family Acuariidae Seurat, 1913
Echinuria Solovev, 1912

Echinuria uncinata (Rudolphi, 1819)
Site of infection: esophagus, proventriculus.
Localities: Paris Zoological Garden (France), Lodz Zoological Garden (Poland), Whipsnade Zoological
Garden (UK) (captivity).
References: Saéz et al. (1981), Koch et al. (1987), Zuchowska (1997).
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Superfamily Dracunculoidea
Family Dracunculidae

Avioserpens (Wehr & Chitwood, 1934).

Avioserpens sp.
Site of infection: proventriculus and duodenum.
Locality: Biobio Region (Chile).
Reference: Present study.

Comments: New host record and first record from Chile.

Superfamily Habronematoidea
Family Tetrameridae Travassos, 1914
Tetrameres Creplin, 1846
Tetrameresfissipina (Diesing, 1861)
Syn.: Tropisurus fissispinus (Diesing, 1861)
Site of infection: proventriculus.

Locality: not reported.
Reference: Yamaguti (1961).

Order Srongylida

Superfamily Trichostrongyloidea

Family Amidostomatidae Travassos, 1919
Amidostomum Railliet and Henry, 1909

Amidostomum anseris (Zeder, 1800)
Site of infection: gizzard.
Locality: Vadivia, Biobio Region (Chile).
References: Schlatter et al. (1991). Present study.

Epomidiostomum vogelsangi Travassos, 1937

Syn.: Epomidiostomum oriospinum sensu Khalil and Vogelsang (1932).

Site of infection: gizzard.

Localities: Argentina; Rio Grande do Sur (captivity) (Brazil); Biobio Region (Chile).

References: Khalil and Vogelsang (1932), Yamaguti (1961), Oliveira (1970). Present study.

Comments: Travassos (1937) redescribed the worms collected by Khalil and Vogelsang (1932) from a
captive swan in Argentina. Thisisthefirst record from swansin the wild and from Chile.

Class Euhirudinea

Subclass Branchiobdellidea Holt, 1965
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Order Rhynchobdellida Blanchard, 1894
Family Glossiphonidae Vaillant, 1890
Theromyzon Philippi, 1867

Theromyzon tessulatum (O. F. MUller, 1774)
Site of infection: nostrils, mouth and body.
Locality: Cheshire (England) (captivity).
Reference: Curtis and Britt (1991).

ClassAcarina

Order Astigmata Canestrini, 1891

Family Psoroptoididae Gaud and Atyeo, 1982
Cygnocoptes Fain and Bochkov, 2003

Cygnocoptes prasadi Fain and Bochkov, 2003
Site of infection: feather.
Locality: not reported (Argentina).
Reference: Fain and Bochkov (2003).
Comments: Fain and Bochkov established this genus in the content of the family Pyroglyphidae, but later
Mironov (2007) moved it to the Psoroptoididae. The bird died in quarantine, import from Argentina.

Family Xolalgidae Dubinin, 1953
Ingrassia Oudemans, 1905

Ingrassia cygni Mironov and Galloway, 2002
Site of infection: feather.
Locality: Biobio Region (Chile).
Reference: Present study.
Comments. New host record and first record from Chile

Order Mesostigmata Canestrini, 1891
Family Rhinonyssidae Trouessart, 1895
Rhinonyssus Trouessart, 1895

Rhynonyssus rhinolethrum (Trouessart, 1895)
Site of infection: Nasal fossae.
Locality: Pelotas (Brazil).
Reference: Mascarenhas et al. (2009).

62 - Zootaxa 2637 © 2010 Magnolia Press GONZALEZ-ACUNA ETAL.



Class I nsecta

Order Phthiraptera Haeckel, 1896
Suborder Ischnocera Kellogg, 1896
Family Philopteridae Burmeister, 1838
Anatoecus Cummings, 1916

Anatoecus penicillatus K éler, 1960
Site of infection: contour feathers, mostly on pterylae of the head and upper neck.
Locality: Biobio Region (Chile).
Reference: Present study.
Comments:. This species was previously known only from type C. olor. New host record and first record
from Chile.

Anatoecus icterodes (Nitzsch, 1818)
Site of infection: contour feather, mostly on pterylae of the head and upper neck.
Locality: Biobio Region (Chile).
Reference: Present study.
Comments: New host record.

Anatoecus keymeri Clay, 1974
Site of infection: contour feather, mostly on pterylae of the head and upper neck.
Localities: La Plata Zoological Garden (captivity), La Plata; Laguna de Guamini, Buenos Aires Province
(Argentina)
Reference: Present studly.
Comments: A freguent parasite of chilean flamingo (Phoenicopterus chilensis Molina, 1782) (Aves:
Phoenicopteridae).

Ornithobius Denny, 1842

Ornithobius bucephalus (Giebel, 1874)
Site of infection: mostly wing feathers. primaries, secondaries, wing coverts; also in pterylae surrounding
this area: scapulars, interscapulars and upper breast.
Localities: Buenos Aires Zoological Garden (Argentina), London Zoological Garden (England).
References: Castro and Cicchino (1996), Arnold (2005).
Comments: Probably these records are due to secondary infestations from its true host, C. olor because
both swan species are frequently confined in the same reduced habitats in Zoological Gardens where they
breed freely, as we observed repeatedly in Argentina.

Ornithobius pricei Arnold, 2005
Site of infection: mostly wing feathers. primaries, secondaries, wing coverts; also in pterylae surrounding
this area: scapulars, interscapulars and upper breast.
Localities: Laguna Garzon, Rocha (Uruguay), Buenos Aires Province, districts of Bahia Blanca, Guamini
and Pila (Argentina), Biobio Region (Chile).
References: Arnold (2005). Present study.
Comments: First record from Chile
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Suborder Amblycera Kellogg, 1896
Family Menoponidae Mjdberg, 1910
Holomenopon Eichler, 1941

Austromenopon brevithoracicum (Piaget, 1880).
Site of infection: contour feathers, frequently found wandering in the breast and abdominal apterya.
Localities: Paraguay, Brazil, Argentina (Buenos Aires, Chubut and Tierra del Fuego Provinces), Biobio
Region (Chile).
References: Cicchino and Castro (1998), Castro and Cicchino (1996), Brum et al. (2005). Present study.
Comments: First record from Chile.

Discussion

To date, 23 publications are available on parasites infecting black-necked swans, 16 of them referring to
endoparasites and 7 to ectoparasites. The first species of parasite reported in C. melanocoryphus was
Epomidiostomum orispinum (Trichostrongylidae) in 1932 by Khalil and Vogelsang (1932), which was later
described as a new species, E. vogelsangi, by Travassos (1937). The most recent was Rhinonyssus
rhinolethrum (Rhynonissidae) by Mascarenhas et al. in 2009. However, Wolffhigel isolated the cestode
Gastrotaenia cygni in 1916 from C. melanocoryphus long before formally describing it in 1938. William and
Olsen (1969) attributed the 22 year time lapse to the fact that Wolffhiigel wanted “to be sure”. Later Williams
& Olsen (op. cit.) also gave arenewed diagnosis of the genus Gastrotaenia and noted its wide host and
geographical distribution.

In the present work, we reported 32 parasites (23 helminths and 9 ectoparasites) in black necked swans.
Of these, 12 are reported for the first time in Chile and 11 represent new host records: Echinostoma trivolvis,
Paranomostomum sp., G. cygni, Microsomacanthus sp., Nadejdolepis, Retinometra sp., Avioserpens sp.,
Capillaria skrjabini, Ingrassia cygni, Anatoecus penicillatus, A. icterodes and A. keymeri. Including these
new records, a total of 17 families, 26 genera, and 32 species of parasites have been reported from this host.
Of them 11 have been recorded only in Chile (8 endoparasites and 3 ectoparasites), 6 only in Argentina (4
endoparasites and 2 ectoparasites). Five parasites are known only from captive swans in European zoos.

Although studies on the food habits of black-necked swans (e.g. Corti & Schlatter, 2002) have shown that
they feed primarily on aguatic plants, many of the parasites reported here have indirect life cycles requiring
invertebrate intermediate hosts. Thisindicates that invertebrates may be a more important part of the diet than
previously known.

Numerous previous reports of parasites from black-necked swans were not accompanied by descriptions
of the parasites and voucher specimens were not deposited.

In spite of the great variety of helminths reported (n=23) in C. melanocoryphus, little is known about the
life cycle of these parasites. Life cycles of only 5 species of helminths have been partially or completely
described, which indicates that further research is greatly needed.

Acknowledgments

Our thanks to the personnel of the center of rescue of wildlife of the University of Concepcion: Carlos
Barrientos, Felipe Corvalan, Jonatan Lara, Daniela Doussang, Karen Ardiles, Carlos Riquelme, Nicoléas
Martin, Roberto Bravo, Cristina Soto, Walda Miranda. Thanks to Lia Lunaschi, Christof Fischer, Marisol
Sepllveda and Jorge Hernandez for helping usin the reference compilation.

64 . Zootaxa 2637 © 2010 Magnolia Press GONZALEZ-ACUNA ETAL.



References

Anderson, R.C. (2000) Nematode parasites of vertebrates: their development and transmission. 2. Ed. CABI
Publishing, Wallingford, Oxon, UK, 650 pp.

Anderson, R.C., Chabaud, A.G & Willmott, S. (1974) CIH Keys to the Nematode Parasites of Vertebrates.
Commonwealth Agricultural Bureaux, Farnham Royal, England, 86 pp.

Arnold, D. (2005) Review of the Genus Ornithobius (Phthiraptera: Ichnocera: Philopteridae), with Descriptions of Two
New Species. Journal of the Kansas Entomological Society, 78, 158—166.

Baer, J.G (1937) Un genre nouveau de cestodes d' oiseaux. Bulletin de la Societé Nacional d’ Acclimatization, France
année, 84, 168-173.

Bechstein, J.M. (1793) Getreue Abbildungen naturhistorischer Gegenstdnde in Hinsicht auf Bechsteins kurzgefasste
gemeinnitzige Naturgeschichte des Inn- und Auslandes fir Eltern, Hofmeister, Jugendliehrer, Erzieher und
Liebhaber der Naturgeschichte. Hundert. 128 pp.

Blanchard, E. (1849) Researches sur |’organisation de vers. Annales Des Sciences Naturelles-Zoologie Et Biologie
Animale, 10, 321-364.

Blanchard, R. (1894) Hirudinées d I'ltalie continentale et insulaire. Bullettino dei Musel di Zoologia ed Anatomia
comparata della R. Universita di Torino, 9, 1-84.

Boero, J.J. & Led, J.E. (1968) El parasitismo de lafauna autoctona. I11. Los parésitos de las aves argentinas. Revista dela
Facultad de Ciencias \eterinarias, La Plata, 10, 97-129.

Boero, J.J, Led, JE. & Brandetti, E. (1972) Algunos parasitos de la avifauna argentina. Analecta Veterinaria, 4, 17-34.

Bray, R.A., Gibson, D.l. & Jones, A. (2008) Keysto the Trematoda. Volume 3. CABI Publishing, London, 824 pp.

Brum, J.G, Coimbra, M.A., Albano, A.P. & Paulsen, R.M. (2005) Parasitos de animais silvestres no Rio Grande Do
Soul: I-piolhos de alguns Anseriformes. Arquivos dos Instituto Biologico (S&o Paulo), 72, 261-262.

Burmeister, H. (1838) Mallophaga Nitzsch. Handbuch der Entomologie, Berlin, 2, 418-443.

Canestrini, G (1891) Abbozzo del sistema acarologico. Atti del Reale Istituto Veneto di Scienze, Lettere ed Arti, 7, 699—
725.

Castro, D. del C. & Cicchino, A. (1996) Report on a collection of Mallophaga (Insecta) from Lake Pellegrini, Rio Negro
Province, Argentina. Revista de la Sociedad Entomologica Argentina, 44, 371-376.

Cicchino, A.C. & Castro, D. del C. (1998) Amblycera. In: Morrone, J. J. & Coscarén, S. (Eds.). Biodiversidad de
Artrépodos argentinos. Buenos Aires, Argentina, pp 84-104.

Clay, T. (1974) The Phthiraptera (Insecta) parasitic on Flamingoes (Phoenicopteridae: Aves). Journal of Zoology,
London, 172, 483—490.

Conrad, T.A. (1834) Descriptions of some new species of fresh water shells from Alabama, Tennessee. American
Journal of Science and Arts, 25, 338-343.

Cort, W. (1914) Larval trematodes from North American freshwater snails. Journal of Parasitology, 1, 65-84.

Corti, P. & Schlatter, R. (2002) Feeding ecology of the Black-necked swan Cygnus melanocoryphus in two wetlands of
Southern Chile. Sudies on Neotropical Fauna and Environment, 37, 9-14.

Creplin, F.C. (1846) Nachtrage zu Gurlt's Verzeichniss der Thiere, bei welchen Entozoen gefunden worden sind. Archiv
fur Naturgeschichte, 1, 325-330.

Cummings, B.F. (1916) Studies on the Anoplura and Mallophaga, being a report upon a collection from the mammals
and birds in the Society’s gardens. Part I1. Proceedings of the Zoological Society of London, 86, 643-693.

Curtis, PE. & Britt, D.P. (1991) Leeches affecting a Black-necked swan. Veterinary Record, 129, 296.

d’ Orbigny, A. (1835) Synopsis terrestrium et fluviatilium molluscoum, in suo per Americam meridionalem itinere
collectorum. Magasin de zoologie, 5, 1-44.

del Hoyo, J, Elliot, A. & Sargatal, J. (1992) Handbook of the birds of the World. Volume 1. Ostrich to Ducks. Lynx
Editions. Barcelona, Spain, 696 pp.

Denny, H. (1842) Monographia anoplurorum Britanniae or An essay on the British species of parasitic insects belonging
to the order of Anoplura of Leach, with the modern divisions of the general according to the views of Leach, Nitzsch,
and Burmeister. HG Bohn edition, London, 262 pp.

Diesing, K.M. (1839) Neue gattungen von binnenwirmern nebst einem nachtrage zur monographie der Amphistomen.
Annalen des Wiener Museums der Naturgeschichte, 2, 219-242.

Diesing, K.M. (1861) Revision der Nematoden. Akademie der Wssenschaften zu Wen, Stzungsberichte,
Mathemati schnaturwissenchaftlische Klasse, 42, 595-763.

Dietz, E. (1909) Die Echinostomiden der vigel. Zool ogische Anzeiger, 34, 180-192.

Digiani, M.C. (1997) El cisne de cuello negro Cygnus melanocorypha: nuevo hospedador de Zygocotyle lunata (Diesing)
(Trematoda: Paramphistomidae). Neotropica. Notas Zool ogicas Sudamericanas, Buenos Aires, 43, 84.

Digiani, M.C. (2000) Digeneans and cestodes parasitic in the white-faced ibis Plegadis chihi (Aves: Threskiornithidae)
from Argentina. Folia Parasitologica, 47, 195-204.

PARASITES IN BLACK-NECKED SWANS Zootaxa 2637 © 2010 MagnoliaPress - 65



Draparnaud, J.PR. (1805) Histoire naturelle des mollusques terrestres et fluviatiles de la France. Ouvrage posthume.
Avec XI1I planches. Paris, Montpellier, 9 pp.

Dubinin, V.B. (1953) Feather mites (Analgesoidea). Part |1. Families Epidermoptidae and Freyanidae. Fauna SSSR,
Paukoobraznye, 6, 1-411.

Dujardin, F. (1845) Histoire Naturelle des Helminthes ou vers Intestinaux. Librarie Encyclopédique de Roret, Paris,
France. 449 pp.

Dunker, W. (1848) Diagnoses speciarum novarum generis Planorbis collectionis Cumingianae. Proceedings of the
Zoological Society of London, 16, 40-43.

Eichler, W. (1941) Notulae Mallophagologicae. 1. Neue Gattungen bei Haftfussfederlingen. Settiner Entomologische
Zeitung, 102, 125-128.

Evans, G.O. (1992) Principles of Acarology. Wallingford: C.A.B. International, 563 pp.

Fain, A. & Bochkov, A.V. (2003) Observations on the Pyroglyphidae (Acari: Astigmata) with description of anew genus
and species from Cygnus melanocoryphus (Molina) (Aves:Anatidae). International Journal of Acarology, 29, 123
126.

Fischoeder, R. (1901) Die Paramphistomiden der Saugetiere. Zoologische Anzeiger, 24, 367-375.

Gaud, J. & Atyeo, W.T. (1982) The subfamilies of the Analgidae and Psoroptoididae (Acari: Analgoidea). Journal of
Medical Entomology, 19, 299-305.

Gibson, D.I., Jones, A. & Bray, R.A. (2002) Keys to the Trematoda. Volume 1.CABI Publishing, London, 544 pp.

Giebel, C. (1874) Insecta epizoa. Otto Wigand (ed), Liepzig, 308 pp.

Gmelin, JF. (1789) Systema Naturae per regna tria naturae, secundum classes, ordines, genera, species; cum
characteribus, differentiis, synonymis, locis. Editio decimo tertia, aucta, reformata, Pars I11. Georg. Emanuel Beer,
Lipsiae[Leipzig]. pp. 1788-1793.

Graczyk, T.K. & Shiff, C.J. (1993) Experimental infection of domestic ducks and rodents by Notocotylus attenuatus
(Trematoda: Notocotylidae). Journal of Wi dlife Disease, 29, 434-439.

Haeckel, E. (1896) Systematische Phylogenie. Zweiter Theil: Systematische Phylogenie der wirbellosen Thiere
(Invertebrata). Berlin. \erlag von Georg Reimer. 720 pp.

Holt, P.C. (1965) The systematic position of the Branchiobdellidae (Annelida: Clitellata). Systematic Zoology, 4, 25-32.

Jones, A., Bray, R.A. & Gibson, D.I. (2005) Keys to the Trematoda. Volume 2. CABI Publishing, London, 768 pp.

Kellogg, V. (1896) New Mallophaga |. Proceedings of the California Academy of Science, 6, 31-168.

Kéler, S. von (1960) Uber die dualistische Differenzierung der Gattung Anatoecus Cummings (Mallophaga). Zeitschrift
fur Parasitenkunde, 20, 207-316.

Khalil, M. & Vogelsang, E.G. (1932) One on some nematode parasites from South American Animals. Zentralblatt fur
Bakteriologie, Parasitenkunde, Infektionskrankheiten und Hygiene, Abt. | (Originale), 123, 477-485.

Khalil, L.F., Jones, A. & Bray, R.A. (1994) Keys to the cestode parasites of vertebrates. The Natural History Museum,
CAB International, London, U.K., 751 pp.

Kock, R.A., Henderson, GM., Appleby, E.C., Hawkey, C.M. & Cinderey, R.N. (1987) Acuariasis in water fowl at
Whipsnade zoo. Erkrankungen der Zootiere. Verhandlungsbericht des 29. Internationalen Symposiums Uber die
Erkrankungen der Zootiere von 20, pp 65-73.

Kossack, W.F. (1911) Uber monostomiden. Zoologische Jahrbiicher Abteilung firr Systematik, 31, 491-590.

Linnaeus, C. (1758) Systema naturae per regna tria naturae;secundum classes, ordines, genera, species, cum
characteribus, differentiis, synonymis, locis. (10th edition ed.). Holmiae (Laurentii Salvii), 824 pp.

Lopez-Neyra, C.R. (1942) Division del genero Hymenolepis Weinland (s. 1) en otros més naturales. Revista [bérica de
parasitologia, 2, 46-93.

Lutz, A. (1921) Zur kenntnis des entwicklungzyklus der holostomiden. Centralblatt fiir Bakteriologie 86, 124-129.

Madsen, H. (1945) The species of Capillaria (nematodes, Trichinelloidea) parasitic in the digestive tract of Danish
gallinaceous and anatine game birds, with a revised list of species of Capillaria in birds. Danish Review of Game
Biology, 1, 1-112.

Mascarenhas, C., Brum, J., Coimbra, M. & Sinkoc, A. (2009) Novos Hospedeiros para oAcaro Nasal Rhinonyssus
rhinolethrum (Trouessart) (Gamasida: Rhinonyssidae) no Brasil. Neotropical Entomology, 38, 695-696.

Menke, C.T. (1830) Synopsis methodica molluscorum generum omnium et specierumearum, quae in museo Menkeano
adservantur; cum synonymia critica et novarum specierum diagnosibus. Editio altera, auctior et emendatior.
Pyrmonti, (Uslar), 26pp.

Mironov, S.V. (2007) Systematic notes on two genera of the feather mite family Psoroptoididae (Astigmata: Analgoidea).
Acarina, 15, 135-141.

Mironov, SV. & Galloway, T.D. (2002) Four new species of feather mites (Acari: Analgoidea). The Canadian
Entomologist, 134, 605-618.

Mjoberg, E. (1910) Studien tiber Mallophaga und Anoplura. Arkiv for Zoologi, 6, 1-296.

Moravec, F. (1982) Proposa of a new systematic arrangement of nematodes of the family Capillariidae. Folia
Parasitologica, 29, 119-132.

66 - Zootaxa 2637 © 2010 Magnolia Press GONZALEZ-ACUNA ETAL.


http://en.wikipedia.org/wiki/Carl_Linnaeus
http://www.biodiversitylibrary.org/bibliography/542
http://www.biodiversitylibrary.org/bibliography/542

Molina, J.I. (1782) Saggio sulla storia naturale del Chili. Bologna, Stamperiadi S. Tommaso d”Aquino, 349 pp.

Miller, O.F. (1774) Vermivm terrestrium et fluviatilium, seu animalium infusoriorum, helminthicorum, et testaceorum,
non marinorum, succincta historia. Volumen alterum. Havniae & Lipsiag 304 pp.

Miller, O.F. (1776) Zoologige Danicae prodromus, seu animalium Daniaeet Norvegiseindigenarum characteres, nomina,
et synonyma imprimis popularium. Havnise (Hallager), 274 pp.

Muniz-Pereira, L.C. & Amato, S.B. (1998) Fimbriaria fasciolaris and Cloacotaenia megalops (Eucestoda,
Hymenolepididae), cestodes from Brazilian waterfowl. Memorias do Instituto Oswaldo Cruz. Rio de Janeiro, 93,
767-772.

Nitzsch, C.L. (1818) Die Familien und Gattungen der Thierinsekten (insecta epizoica); als Prodromus einer
Naturgeschichte derselben. Magazin der Entomologie, 3, 261-316.

Okulewicz, A. (1993) Capillariinae (Nematoda) palearktycznych ptakow. Prace Zooloogiczne, Acta Universitatis
Wratislaviensis. Wroclaw, 27, 5-147.

Oliveira, C.M. (1970) Epomidiostomum vogelsangi em Cygnus melanchoryphus no Rio Grande do Sul. Revista de
Medicina \eterinaria, 6, 159-162.

Ostrowski de Nufiez, M. (1992) Trematoda. Familias Strigeidae, Diplostomidae, Clinostomidae, Schistosomatidae,
Spirorchiidae y Bucephalidae. Fauna de agua dulce de la Republica Argentina, 9, 4-55.

Ostrowski de Nufiez, M., Spatz, L. & Gonzdlez, M.C. (2003) New Intermediate Host in the Life Cycle of Zygocotyle
lunata in South America. Journal of Parasitology, 89, 193-194.

Oudemans, A.C. (1905) Acarologische Aanteekeningen XV 1I. Entomol ogische Berichten, 1, 236-241.

Pallas, P.S. (1771) Reise durch verschiedene Provinzen des Rufdischen Reichs. Erster Theil. St. Petersburg. (Kayserliche
Academie der Wissenschaften), 504 pp.

Pama, R. (1978) Slide-mounting of Lice: a Detailed Description of the Canada balsam technique. New Zealand
Entomology, 6, 432—436.

Palma, R.L., Johnson, K.P. & Clayton, D.H. The chewing lice: world checklist and biological overview. lllinois Natural
History Survey Special Publication 24, pp. 1-448.

Paraense, W.L. (1974) Biomphalaria oligoza N.N. for Tropicobis philippianus (Dunker) sensu Lucena. Revista
Brasileira de Biologia, 34, 379-386.

Paraense, W.L. (1975) Biomphalaria orbignyi n sp. From Argentina. Revista Brasileira de Biologia, 35, 211-222.

Pfeiffer, H. (1960) Hymenosphenacanthus bulbocirrosus spec. nov. (Hymenolepididae), a new tapeworm from the
blacknecked swan. Zeitschrift fur Parasitenkunde, 20, 345-349.

Philippi, R.A. (1867) Kurze Notiz Uber zwei chilenische Blutegel. Archiv fir Naturgeschichte, 1, 76—78.

Piaget, E. (1880) Les Pédiculines. Essai monographique. E. J. Brill, Leide. 714 pp.

Poche, F. (1926) Das system der Platodaria. Archiv fur Naturgeschichte A, 91, 1-458.

Poirier, J. (1886) Trematodes nouveaux ou pen connus. Bulletin de la Société Philomathique de Paris, 10, 20-40.

Price, R.D. (1971) A Review of the genus Holomenopon (Mallophaga: Menoponidae) from the Anseriformes. Annals of
the Entomological Society of America, 64, 633—646.

Price, R.D., Hellenthal, R.A. & Palma, R.L. (2003) World checklist of chewing lice with host associations and keys to
families and genera. In: Price, R. D., Hellenthal, R. A.,

Railliet, A. & Henry, A. (1909) Les Cestodes des oiseaux par O. Fuhrmann. Recueil de Médecine Vétérinaire, 86, 337—
338.

Railliet, A. & Henry, A. (1914) Essai de classification des Heterakidae. | Xe Congrés International de Zoologie: Tenue a
Monacao du 25 au 30, pp. 674-682.

Railliet, A. (1919) Nouveaux Trematodes du Chien, par Hall et Wigdor. Recueil de Médecine Vétérinaire, 95, 229-232.

Ramdohr, F.A. (1808) Uber die Gattung Cypris Miill. und drei zu dereselben gehtrige neue Arten. Magazin der
Gesellschaft naturforschender Freunde zu Berlin fiir die neuesten Entdeckungen in der gesamten Naturkunde, 2,
85-93.

Rudolphi, C.A. (1809) Entozoorum sive vermium intestinalium historia naturalis 2. Amstelaedami, 560 pp.

Rudolphi, C.A. (1819) Entozoorum synopsis cui accedunt mantissa duplexet indices locupletissimi. Berolini, 811 pp.

Saéz, H., Rinjard, J. & Kurdi, K. (1981) Parasitoses décelées parmi cing espéces de Cygnes captifs. Zoologische Garten,
Jena, 51, 170-176.

Sars, GO. (1903) On the crustacean fauna of central Asia. Part Ill. Copepoda and Ostracoda. Annuaire de Musée
Zoologique de I'Academie Impérial e des Sciences de Saint-Pétershourg, 8, 195-264.

Spassky, A.A. (1955) On the presence in Rajataenia gerbilli Wertheim, 1954, of an isolated ovary and the allocation of
this cestode to the family Catenotaeniidae. Doklady Akademii Nauk, 103, 945-948.

Spassky, A.A. & Spasskaia, L.P. (1954) Systematic structure of the hymenolepids parasitic in birds. Trudy
Gel’ mintologicheskoi laboratorii. Akademiya Nauk SSSR, 7, 55—-119.

Sawyer, R.T. (1986) Leech hiology and behaviour, 2. Feeding. Biology, Ecology, and Systematics. Oxford University
Press, pp. 419-793.

Say, T. (1817) Conchology. In: Nicholson, W. (Ed.), American edition of the British Encyclopedia, or, dictionary of arts

PARASITES IN BLACK-NECKED SWANS Zootaxa 2637 © 2010 MagnoliaPress - 67



and sciences comprising an accurate and popular view of the present improved state of human knowledge. First
Edition. Philadelphia.

Say, T. (1818) Account of two new genera, and several new species, of fresh water and land shells. Journal of the
Academy of Natural Sciences of Philadelphia, 1, 276-284.

Schlatter, R., Salazar, J., Villa, A. & Meza, J. (1991) Reproductive biology of Black- necked swans Cygnus
melanocoryphus in three Chilean wetland areas. In: Sears, J. & Ba-con P.J. (Eds.), Proceedings of the Third IWRB
International swan Symposium, Oxford, 1989 Wildfowl, Supplement Number 1, pp 268-271.

Schrank, F. von P. (1790) Forterkning pa nagre hittils obeskrifne intestinal. Krak K. Vetensk. Acad. Handl. Sockholm, 2,
111-118.

Seurat, L.G. (1913) Sur un dispharage de la cheveche et les affinites du genre Acuaria Bremser. |bid, 74, 103-106.

Solovev, PF. (1912) Vers parasitaires des oiseaux du Turkestan. Ezhegodnik Zool ogicheskogo Muzeia Akademii Nauk,
17, 86-115.

Stunkard, H.W. (1917) Sudies on North American Polystomidae, Aspidogastridae and Paramphistomoidea. University
of Illinais, 114 pp.

Sudarikov, V.E. (1959) Order Strigeidida (La Rue, 1926) Part 1. In: Skryabin, K. |. (Ed.) Trematodes of animals and man,
Osnovy trematodologii, pp. 217-631.

Szidat, L. (1928) Zur revision der trematodengattung Strigidea Abildgaard. Ctbl Barkt, 105, 204-215.

Travassos, L. (1914) Contribuicoes para 0 conhecimento da fauna helmintolojica brazileira. 3. Sobre as especies
brazileiras do genero Tetrameres Creplin, 1846. Ibid, 6, 150-162.

Travassos, L. (1915) Contribuicoes para o conhecimento da fauna helmintolojica brazileira. V. sobre as especies
brasileiras do genero Capillaria Zeder, 1800. Memoria do Instituto Oswaldo Cruz, 7, 146-172.

Travassos, L. (1919) Informacoes sobre o material helmintologico colleccionado na llha da Trindade em 1916. Archivos
do Museu Nacional do Rio de Janeiro, 11, 161-167.

Travassos, L. (1937) Revisao dafamilia Trichostrongylidae Leiper, 1912. Ingtituto do Oswaldo Cruz Monographs, 1, 1—
512.

Trouessart, E.L. (1895) Note sur un acarien parasite des fosses nasals de |6ie domestique. Rev. sci. Nat Appliq 42, 392—
394.

Vaillant, L. (1890) Histoire naturelle des Annelés marins et deau douce. Lombriciniens, Hirudiniens, Bdellomorphes,
Térétulariens et Planariens. Libraire Encyclopédique de Roret, Paris, 3, 340-768.

Vilina, Y.A., Cofré, H.L., SilvaGarcia, C., Garcia, M.D. & Pérez-Friedenthal, C. (2002) Effects of El Nifio on
Abundance and Breeding of Black-necked swans on El Yali Wetland in Chile. Waterbirds, 25 (Special Publication
1), 123-127.

Walbaum, J.J. (1794) Beschreibung der furchichten Riesenschildkréte. Schriften der Berlinischen Gesellschaft
Naturforschender Freunde, 11, 248-259.

Ward, H.B. (1917) On the structure and classification of North American parasitic worms. Journal of Parasitology, 4, 1—
12.

Wehr, E.E. & Chitwood, B.G. (1934) A new nematode from birds. Proceedings of the Helminthological Society of
Washington, 1, 10-11.

Weinland, D.F. (1858) An essay on the tapeworms of man. Cambridge, Massachusetts, 93 pp.

William, B.W. & Olsen, O.W. (1969) The morphology of Gastrotaenia cygni Wolffhiigel, 1938 (Cestoda: Aporidea) with
aredescription of the genus. Journal of Parasitology, 55, 1004-1011.

Wolffhiigel, K. (1916) Cestodo nueve parasite del estomago succenturiado de un cisne (Cygnus melanocoryphus
Molina). Revista Medicina Veterinaria, Montevideo 1, 226-227.

Wolffhiigel, K. (1938) Nematoparataeniidae. Zeitchsrift fir Infections, Parasiten, Krankheiten und Hygiene des
Haustiere, 53, 9-42.

Yamaguti, S. (1961) Systema Helminthum. Volume 11. The Nematodes of \ertebrates(part. 1). Interscience Publishers,
New York, USA, 1261 pp.

Zeder, J.G (1800) Erster nachtrag zur natugeschichte der eingeweiderwirmer mit zufdssen und anmerkungen
herausgegeben. L eipzing, 320 pp.

Zuchowska, E. (1997) Helminth fauna Anseriformes (Aves) in the Lodz Zoological Garden. W adomosci
parazytologiczne, 43, 213—-221.

68 - Zootaxa 2637 © 2010 Magnolia Press GONZALEZ-ACUNA ETAL.



	Abstract
	Introduction
	Material and methods
	Results
	Class Digenea
	Superfamily Diplostomoidea Poirier, 1886
	Family Strigeidae Railliet, 1919
	Apatemon Szidat, 1928
	Superfamily Echinostomatoidea
	Family Echinostomatidae (Looss, 1899) Poche, 1926
	Echinostoma Rudolphi, 1809
	Superfamily Pamanphistomoidea Fischoeder, 1901
	Family Zygocotylidae Ward, 1917
	Zygocotyle Stunkard, 1917
	Superfamily Pronocephaloidea Looss, 1899
	Family Notocotylidae Lühe, 1909
	Notocotylus Diesing, 1839
	Paramonostomum (Lühe, 1909).
	Class Cestoda
	Order Cyclophyllidea
	Family Hymenolepididae Railliet et Henry, 1909
	Cladogynia Baer, 1937
	Gastrotaenia Wolffhügel, 1938
	Hymenolepis Weinland, 1858
	Microsomacanthus Lopez–Neyra, 1942
	Nadejdolepis Spasskii and Spasskaia 1954
	Retinometra Spassky, 1955
	Class Nematoda
	Orden Ascaridida
	Superfamily Heterakoidea
	Family Ascaridiidae Blanchard, 1849
	Ascaridia Dujardin, 1845
	Family Heterakidae Railliet et Henry, 1914
	Heterakis Dujardin, 1845
	Order Enoplida
	Superfamily Trichinelloidea
	Family Trichuridae
	Capillaria Zeder, 1800
	Baruscapillaria Moravec, 1982
	Order Spirurida
	Superfamily Acuaridoidea
	Family Acuariidae Seurat, 1913
	Echinuria Solovev, 1912
	Superfamily Dracunculoidea
	Family Dracunculidae
	Avioserpens (Wehr & Chitwood, 1934).
	Superfamily Habronematoidea
	Family Tetrameridae Travassos, 1914
	Tetrameres Creplin, 1846
	Order Strongylida
	Superfamily Trichostrongyloidea
	Family Amidostomatidae Travassos, 1919
	Amidostomum Railliet and Henry, 1909
	Class Euhirudinea
	Subclass Branchiobdellidea Holt, 1965
	Order Rhynchobdellida Blanchard, 1894
	Family Glossiphonidae Vaillant, 1890
	Theromyzon Philippi, 1867
	Class Acarina
	Order Astigmata Canestrini, 1891
	Family Psoroptoididae Gaud and Atyeo, 1982
	Cygnocoptes Fain and Bochkov, 2003
	Family Xolalgidae Dubinin, 1953
	Ingrassia Oudemans, 1905
	Order Mesostigmata Canestrini, 1891
	Family Rhinonyssidae Trouessart, 1895
	Rhinonyssus Trouessart, 1895
	Class Insecta
	Order Phthiraptera Haeckel, 1896
	Suborder Ischnocera Kellogg, 1896
	Family Philopteridae Burmeister, 1838
	Anatoecus Cummings, 1916
	Ornithobius Denny, 1842
	Suborder Amblycera Kellogg, 1896
	Family Menoponidae Mjöberg, 1910
	Holomenopon Eichler, 1941
	References

