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Key to Trematodes Reported in Waterfowl

by

Malcolm E. McDonald

National Wildlife Health Laboratory
6006 Schroeder Road
Madison, Wisconsin 57311

Introduction

This key is the second in a series for identification of the
helminths reported in waterfowl (Family Anatidae,
Order Anseriformes). The first was a key to nematodes
(McDonald 1974).

The trematodes show the greatest variety of forms
among the helminth parasites of waterfowl, including
over half of all species reported; sometimes this group also
includes the greatest part of the worms in a single bird.
Over 500 species of trematodes have been reported in
waterfowl. Almost all of these have been included in the
present set of keys; it was not possible, however, to obtain
the descriptions of a few forms (7 of 525).

Comments made in the nematode key relative to the
occurrence of nematodes in waterfowl are also true of
trematodes:

+ No general key for identification has been available.

+ The worldwide distribution of the host family and of
some anserine species has resulted in worldwide distribu-
tion of many of the parasites.

* Many species of helminths are normally in other
types of birds, and occur only accidentally in waterfowl
(and additional species will be found in this category).

+ Although distribution of species is sometimes world-
wide, knowledge of this distribution is much restricted.
Only birds of Europe and northern Asia have been thor-
oughly studied for parasites, followed by those in North
America and the Oriental region, whereas birds in South
America, Africa, and Australia have been least studied.

+ Information on such aspects as life histories, hosts,
and synonymy may be obtained from the author’s Cata-
logue of Helminths of Waterfowl (McDonald 1969b).

+ Complete citations of the literature can be found in
McDonald (1969a).

Supplements to the catalogue and bibliography may be
issued after this series of keys is completed; about 150
species of helminths, including 102 trematodes, have
been added since the catalogue was published. (About 60
trematode names have been reduced to synonymy also.)
The present key cites about 70 additional sources for

trematode descriptions, and 20 reporting mortality and
pathology in waterfowl.

Frequency of occurrence of the trematodes (in water-
fowl only) is stated in the checklist as rare (reported only
once or twice), infrequent, frequent, common, and char-
acteristic. Species which probably do not normally occur
in waterfowl are marked accidental (98 in the checklist);
those known in waterfowl only as a result of experimental
infection are marked experimental (70). A very few of the
experimental infections involved waterfowl only as inter-
mediate or paratenic hosts of larval stages. Although most
infections are in wild birds, infections in domestic water-
fowl are commonly reported also, and over 50 trematode
species have been observed only in domestic waterfowl,
Of the 357 species listed as normal or more or less to be ex-
pected in waterfowl, 220 are rare and 85 are infrequent;
only 50 species occur frequently or more often.

In the keys, a statement is made for each parasite genus
regarding taxonomic status of any name reported in
waterfowl but not included. Many names have been
eliminated as synonyms, others have been transferred to
other genera, and some names were based on erroneous
information. Synonymy sometimes applies only to the
name reported in waterfowl (e.g., Notocotylus chionis)
and not to all records of the species.

A table of pathogenic forms is included. Observations
on pathogenicity of helminths are fragmentary and con-
fused; almost invariably infections are mixed, helminth
infection is secondary to some other condition, or the
pathogenic effects of helminth infection may be obscure.
Pathology may often be severe but not lethal. Effects in
domestic and captive birds are often more destructive
than in wild birds.

Severe and repeated epizootics in wild waterfowl have
been caused by Sphaeridiotrema globulus and Cyatho-
cotyle bushiensis. Mass die-offs of eiders due to parasitic
infections are reported regularly; usually the agents are
acanthocephala and coccidia, but trematodes also are re-
sponsible, and several species have been involved, as re-
ported by Kulachkova (1954, 1961, and 1973) and others.
An epizootic in wild ducks was attributed to Maritrema
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acadiae in 1933 (Swales 1933); this species has only re-
cently been found again.

Although waterfow]l are commonly transferred be-
tween continents by man, transfer and permanent estab-
lishment of waterfowl parasites in new continents has not
been known until recently. Introduction of snails and
other invertebrates is permitting the establishment of hel-
minths who use them as intermediate hosts. Cyathocotyle
bushiensis was recently recognized in Canada, following
establishment of its snail host (Gibson et al. 1972); Phil-
ophthalmus gralli has appeared in waterfowl in Texas,
following naturalization of its snail host (Nollen and
Murray 1978). Notocotylus gippyensis, observed once in
England, perhaps appeared there after introduction of its
snail intermediate host from New Zealand (Bisset 1977).

Again, as with the nematodes, these keys are based on
published descriptions. Many species cannot be clearly
separated, perhaps because they are really synonyms, be-

cause the proper characters were not chosen, or because
the descriptions are faulty or inadequate. I have seen only
a comparatively few species. Since the true significance of
many recorded species differences are unknown, the final
species distinctions in the keys include as many differ-
ences as could be noted, even though many are un-
doubtedly fortuitous and insignificant.

In order to increase the usefulness of this publication,
an attempt has been made to cite a description for every
reported species. In general the starting point is the series
“Osnovy Trematodologii, v 1-21, 1947-1963,” published
by the Academy of Sciences, USSR. With few exceptions
additional papers are listed only if they were published
after the pertinent volume of that series was issued. All
citations on pathology and mortality are placed in a sepa-
rate section of the references, since few are cited other
than in Table 1.

Table 1. Lethal and Pathogenic Trematodes

Ci_tati()n

Parasite Condition reported

Cyathocotyle bushiensis Epizootics Gibson et al. 1972

Cyathocotyle orientalis Experimental —death, pathology Faust 1922

Cyathocotyle sp. Death, pathology Shevtsov 1958

Apatemon gracilis Death with multiple infection Persson et al. 1974; Trofimov 1962
Cotylurus cornutus Pathology, death with multiple infection =~ Feng 1931; Persson et al. 1974;

Cotylurus flabelliformis
Cotylurus platycephalus
Parastrigea robusta
Bilharziella polonica

Bilharziella indica
Dendritobilharzia pulverulenta
Dendritobilharzia sp.
Trichobilharzia kowalewskii
Trichobilharzia elvae
Trichobilharzia ocellata
Typhlocoelum cucumerinum

Typhlocoelum sisowi
Gymnophallus somateriae
Ribeiroia ondatrae
Echinochasmus beleocephalus
Echinochasmus japonicus
Echinoparyphium dunni
Echinoparyphium recurvatum

Echinostoma lindoensis
Echinostoma paraulum

Echinostoma revolutum

Pathology

Death with multiple infection
Pathology

Pathology, death with multiple infection

Pathology

Death

Pathology, death

Death with multiple infection
Pathology, death

Pathology, death

Death, epizootic

Death

Death with multiple infection
Death

Epizootic

Epizootic

Experimental — death
Pathology, death, epizootic

Experimental — death

Pathology, death with multiple
infection

Pathology, epizootic, death

Zajicek 1963

Gower 1938; Van Haitsma 1931

Endrigkeit 1940

Odening 1965

Heinemann 1936; Litvishko and
Pustovar 1960

Lal 1937

Cheatum 1941

Levine et al. 1956

Szidat 1938

McMullen and Beaver 1945; Macy et al. 1955

McMullen and Beaver 1945

Barry 1959; Gower 1938; Magalhaes 1899;
Megnin 1890

Potemkina 1960

Persson et al. 1974

Leibovitz 1962

Shevtsov 1965

Leeetal. 1976

Kumaran and Peter 1973

Betz 1941; Heinemann 1936; Kublitskene

and Tsyunene 1973; Shleikus and Tatarintse-

vaite 1960; Soulsby 1955 Trofimov 1962;
Tsyunene 1968; Persson et al. 1974

Lie 1964a, 1964b

Heinemann 1936; Supperer 1959;
Tsyunene 1968

Kingscote 1951; Kublitskene and Tsyunene
1973; Supperer 1959; Tsyunene 1968



Table 1. (cont.)

Parasite

Condition reported

Citation

Hypoderaeum conoideum

Hypoderaeum dingeri
Philophthalmus gralli

Philophthalmus hegeneri
Psilochasmus oxyurus
Psilotrema oligoon
Psilotrema simillimum

Sphaeridiotrema globulus

Zygocotyle lunata
Catatropis verrucosa
Notocotylus attenuatus

Notocotylus babai
Notocotylus ephemera
Notocotylus seineti

Paramonostomum alveatum

Paramonostomum spp.
Renicola somateriae
Prosthogonimus cuneatus
Prosthodendrium sp.
Maritrema acadiae
Maritrema subdolum
Microphallus claviformis

Microphallus pygmaeus

Microphallus spp.
Ascocotyle italica
Cryptocotyle concavum
Amphimerus anatis
Amphimerus elongatus
Metorchis bilis

Metorchis orientalis
Opisthorchis longissimus

Pathology, death with multiple
infection

Experimental — death

Pathology

Experimental — pathology
Pathology

Epizootic

Death with multiple infection, death

Pathology, death, epizootic

Death

Death with multiple infection

Death, death with multiple infection,
epizootic

Pathology

Death with multiple infection

Death with multiple infection

Epizootic, death with multiple
infection

Death with multiple infection

Epizootic

Death

Death

Epizootic

Pathology

Pathology

Epizootic — multiple infection,
pathology

Death — multiple infection

Death

Epizootic

Death — multiple infection

Epizootic

Death, pathology

Pathology
Death

Heinemann 1936; Kublitskene and Tsyunene
1973; Tsyunene 1968; Vevers 1923

Lie 1964a

Busa 1956, 1957, 1962, 1963, 1965;
Richter et al. 1953

Penner and Fried 1963

Dubey and Pande 1965

Honer 1964; Wertejuk 1958

Southwell and Kirshner 1937:
Endrigkeit 1940

Burns 1961; Campbell and Jackson 1977;
Cornwell and Cowan 1963; Cornwell et al.
1961; Francalanci and Manfredini 1969;
Price 1934; Speckmann et al. 1972;
Testi 1962

Mettrick 1959

Endrigkeit 1940

Heinemann 1936; Garkavi 1964; Persson et al.
1974; Serafin 1957; Vevers 1920;
Wehrmann 1909

Dubey and Pande 1965

Heinemann 1936

Heinemann 1936

Kulachkova 1954, 1961, 1973; Persson et al.

1974; Tarazona Vilas 1974

Garkavi 1966

Kapitonov 1959

Szidat 1933

Kocan and Kocan 1972

Swales 1933

Garkavi 1964; II'inskaya and Garkavi 1972

Garkavi 1964, 1966; II'inskaya and Garkavi
1972

Belopol'skaya 1952; Kulachkova 1973

Persson et al. 1974

Francalanci 1969a

Francalanci 19695

Mohiuddin and Lone 1967

Gower 1938; O’Roke 1935

Graefner and Graubman 1965; Graefner
et al. 1965

Hsii and Hoeppli 1940

Fotedar 1974




CHECKLIST OF TREMATODES

Name and classification

Prevalence

ORDER STRIGEATOIDEA
Family Cyathocotylidae

Cyathocotyle bithyniae Sudarikov 1973
Cyathocotyle bushiensis Khan 1962
Cyathocotyle indica Mehra 1943
Cyathocotyle melanittae Yamaguti 1934
Cyathocotyle opaca (Wisniewski 1934)
Cyathocotyle prussica Muhling 1896
Cyathocotyle skrjabini Petrov and Sudarikov 1963
Holostephanus cobitidis Opravilova 1968
Holostephanus curonensis (Szidat 1933)
Holostephanus dubius (Szidat 1936)
Holostephanus luehei Szidat 1936
Holostephanus lutzi (Faust and Tang 1938)
Holostephanus volgensis (Sudarikov 1962)
Paracoenogonimus ovatus Katsurada 1914
Paracoenogonimus viviparae (Linstow 1877)
Mesostephanus sp. Richard 1965

Family Diplostomatidae

Alaria alata (Goeze 1782) (larva)

Alaria canis LaRue and Fallis 1936 (larva)
Diplostomum gasterostei Williams 1966
Diplostomum gavium (Guberlet 1922)

Diplostomum gobiorum Shigin 1965

Diplostomum mergi mergi Dubois 1932
Diplostomum mergi alascense Dubois 1969
Diplostomum micradenum (Cort and Brackett 1939)
Diplostomum parviventosum Dubois 1932
Diplostomum phoxini (Faust 1918)

Diplostomum pusillum (Dubois 1927)

Diplostomum scudderi (Olivier 1941)

Diplostomum spathaceum spathaceum (Rudolphi 1819)
Diplostomum spathaceum indistinctum (Guberlet 1923) (larva)
Neodiplostomum attenuatum (Linstow 1906) (larva)
Neodiplostomum canaliculatum (Nicoll 1914) (larva)
Neodiplostomum spathoides Dubois 1937 (larva)
Neodiplostomum spathula (Creplin 1829)
Ornithodiplostomum ptychocheilus (Faust 1917)
Ornithodiplostomum scardinii (Shul’'man 1952)
Pharyngostomum cordatum (Diesing 1850) (larva)
Posthodiplostomum minimum (MacCallum 1921)
Tylodelphys clavata (Nordmann 1832)

Tylodelphys lucknowensis Pandey 1973

Uvulifer denticulatus (Rudolphi 1819)

Experimental
Frequent
Accidental?
Rare
Experimental
Frequent
Rare
Experimental
Rare
Experimental
Experimental
Rare
Experimental
Accidental?
Rare
Accidental

Experimental
Experimental
Experimental
Accidental
Experimental
Frequent
Rare
Experimental
Infrequent
Rare
Infrequent
Rare
Accidental
Accidental
Experimental
Experimental
Experimental
Accidental
Infrequent
Infrequent
Experimental
Experimental
Accidental
Rare
Experimental

Status of Host
(if not wild)

Domestic

Domestic
Wild, domestic
Domestic
Domestic
Wild, domestic
Domestic
Domestic
Domestic
Domestic

Domestic
Domestic
Domestic

Domestic

Domestic

Domestic
Domestic
Domestic

Domestic
Domestic

Domestic



Checklist of Trematodes (cont.)

Status of Host
Prevalence (if not wild)

Name and Classification

Family Strigeidae

Apatemon anseris Dubois 1967

Apatemon bdellocystis Lutz 1933

Apatemon burti (Miller 1923)

Apatemon canadensis (Dubois and Rausch 1950)
Apatemon congolensis (Dubois and Fain 1956)
Apatemon fuhrmanni Dubois 1937

Apatemon fuligulae Yamaguti 1933

Apatemon graciliformis Szidat 1928

Apatemon gracilis (Rudolphi 1819)

Apatemon indicus Vidyarthi 1937

Apatemon intermedius (Johnston 1904)
Apatemon japonicus Ishii 1932

Apatemon minor Yamaguti 1933

Apatemon parvitestis Ishii 1935

Apatemon somateriae somateriae Dubois 1948
Apatemon somateriae fischeri Dubois 1968
Apatemon vitelliresiduus Dubois and Angel 1972
Cotylurus brevis Dubois and Rausch 1948
Cotylurus cornutus (Rudolphi 1808)

Cotylurus erraticus (Rudolphi 1809)

Cotylurus flabelliformis (Faust 1917)

Cotylurus gallinulae hebraicus Dubois 1934
Cotylurus japonicus Ishii 1932

Cotylurus magniacetabulus Dubois and Angel 1972
Cotylurus pileatus (Rudolphi 1802)

Cotylurus platycephalus (Creplin 1825)
Cotylurus raabei (Bezubik 1958)

Cotylurus strigeoides Dubois 1958

Cotylurus syrius Dubois 1934

Parastrigea robusta Szidat 1928

Pseudapatemon mamilliformis (Tubangui 1932)
Strigea elegans Chandler and Rausch 1947 (larva)
Strigea falconis Szidat 1928 (larva)

Strigea vaginata (Brandes 1888) (larva)

Family Schistosomatidae

Austrobilharzia pricei (Wetzel 1930)
Austrobilharzia terrigalensis Johnston 1917
Bilharziella indica (Lal 1937)

Bilharziella polonica (Kowalewski 1895)
Dendritobilharziella asiaticus Mehra 1940
Dendritobilharziella pulverulenta (Braun 1901)
Gigantobilharzia acotylea Odhner 1910
Gigantobilharzia adami Fain 1960
Gigantobilharzia mazuriana Khalifa 1974
Gigantobilharzia monocotylea Szidat 1930
Gigantobilharzia nettapi Fain 1960
Gigantobilharzia plectropteri Fain 1960

Infrequent
Rare
Frequent?
Infrequent
Rare
Infrequent
Frequent
Rare
Infrequent
Rare
Infrequent
Rare
Frequent
Rare

Rare

Rare

Rare
Infrequent
Frequent
Accidental
Frequent
Accidental
Infrequent
Rare
Accidental
Accidental
Infrequent
Frequent
Rare
Infrequent
Accidental
Experimental
Frequent
Experimental

Rare
Infrequent
Rare
Characteristic
Rare
Common
Accidental?
Rare
Experimental
Rare

Rare

Rare

Wild, domestic

Wild, domestic
Wild, domestic

Wild, domestic
Wild, domestic
Wild, domestic
Wild, domestic
Wild, domestic
Wild, domestic
Wild, domestic
Wild, domestic
Domestic

Domestic

Domestic

Wild, domestic
Wild, domestic
Wild, domestic

Domestic
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Checklist of Trematodes (cont.)
Status of Host

Name and Classification Prevalence (if not wild)
Gigantobilharzia vittensis Reimer 1963 Experimental Domestic
Jilinobilharzia crecci Liu and Bai 1976 Rare
Jilinobilharzia yokogawai (Oiso 1927) Infrequent Wild, domestic
Trichobilharzia adamsi Edwards and Jansch 1955 Experimental Domestic
Trichobilharzia alaskensis Harkema 1960 Experimental Domestic
Trichobilharzia anatina Fain 1955 Rare
Trichobilharzia brantae Farr and Blankemeyer 1956 Infrequent
Trichobilharzia brevis Basch 1966 Rare Domestic
Trichobilharzia burnetti (Brackett 1942) Rare
Trichobilharzia cameroni Wu 1953 Experimental Domestic
Trichobilharzia duboisi Fain 1959 Rare
Trichobilharzia elvae (Miller 1923) Experimental Domestic
Trichobilharzia filiformis (Szidat 1938) Infrequent
Trichobilharzia horiconensis (Brackett 1942) Rare
Trichobilharzia indica Baugh 1963 Rare
Trichobilharzia jianensis Liu et al. 1977 Rare Domestic
Trichobilharzia kegonsensis (Brackett 1942) Rare
Trichobilharzia kossarewi Skrjabin and Zacharow 1920 Rare
Trichobilharzia kowalewskii (Ejsmont 1929) Infrequent
Trichobilharzia nasicola Fain 1955 Rare
Trichobilharzia ocellata (La Valette 1855) Frequent Wild, domestic
Trichobilharzia oregonensis (MacFarlane and Macy 1946) Experimental Domestic
Trichobilharzia paoi Rare Domestic
Trichobilharzia physellae (Talbot 1936) Infrequent Wild, domestic
Trichobilharzia querquedulae (McLeod 1937) Infrequent
Trichobilharzia rodhaini Fain 1955 Rare Domestic
Trichobilharzia schoutedeni Fain 1955 Rare
Trichobilharzia spinulata Fain 1955 Rare
Trichobilharzia stagnicolae (Talbot 1936) Experimental Domestic
Trichobilharzia szidati Neuhaus 1952 Rare Wild, domestic
Trichobilharzia waubesensis (Brackett 1942) Rare
Cercaria longicauda Macfarlane 1949 Experimental Domestic
Cercaria mieensis Ishida 1960 Rare

Family Cyclocoeliidae
Cyclocoelum brasilianum Stossich 1902 Accidental
Cyclocoelum mutabile (Zeder 1800) Accidental
Cyclocoelum obscurum (Leidy 1887) Accidental
Cyclocoelum odeningi Dubois 1965 Infrequent Captive
Cyclocoelum tringae (Brandes 1892) Accidental
Cyclocoelum vanelli (Rudolphi 1819) Accidental
Hyptiasmus arcuatus (Brandes 1892) Common Wild, domestic
Hyptiasmus oculeus Kossack 1911 Accidental
Hyptiasmus vigisi Savinov 1960 Rare
Hyptiasmus witenbergi Tret’'yakova 1950 Rare
Prohyptiasmus robustus (Stossich 1902) Frequent Wild, domestic
Ophthalmophagus magalhaesi Travassos 1921 Infrequent Wild, domestic
Ophthalmophagus singularis Stossich 1902 Accidental
Ophthalmophagus variolaris (Fuhrmann 1904) Accidental?

Neivaia cymbium (Diesing 1850) Rare
Typhlocoelum cucumerinum (Rudolphi 1809) Characteristic Wild, domestic



Checklist of Trematodes (cont.)

Prevalence

Status of Host
(if not wild)

Typhlocoelum indicum Fotedar 1965
Typhlocoelum sisowi sisowi (Skrjabin 1913)
Typhlocoelum sisowi acirratus (Jain 1966)

Family Orchipedidae

Orchipedum tracheicola Braun 1901

Family Brachylaemidae

Amblosoma exile Pojmanska 1972
Brachylaemus fuscatum (Rudolphi 1819)
Leucochloridiomorpha clangula Zinov’ev 1969

Leucochloridiomorpha constantiae (Mueller 1935)

Leucochloridiomorpha lutea (Baer 1927)

Leucochloridiomorpha papillata Shoemaker 1961

Family Leucochloridiidae

Leucochloridium cyanocittae McIntosh 1932
Leucochloridium flavum Travassos 1922
Leucochloridium insigne (Looss 1896)

Family Fellodistomatidae

Gymnophallus bilis Brinkmann 1956
Gymnophallus bursicola Odhner 1900
Gymnophallus choledocus Odhner 1900
Gymnophallus deliciosus (Olsson 1893)
Gymnophallus gibberosus Loos-Frank 1971
Gymnophallus mollissima (Morozov 1960)
Gymnophallus nereicola Rébecq and Prévot 1962
Gymnophallus rostratus Bartoli 1974
Gymnophallus skrjabini Ryzhikov 1963
Gymnophallus somateriae (Levinsen 1881)

Lacunovermis ceratostomus (Tsimbalyuk and Leonov 1963)

Lacunovermis conspicuus Ching 1965
Lacunovermis macomae (Lebour 1908)
Lacunovermis macrostomus (Yamaguti 1939)
Meiogymnophallus jamesoni Bowers 1966
Meiogymnophallus minor Ryzhikov 1963
Meiogymnophallus minutus (Cobbold 1859)
Meiogymnophallus multigemmulus Ching 1965
Paragymnophallus odhneri Ching 1973
Parvatrema affine (Jameson and Nicoll 1913)
Parvatrema borealis Stunkard and Uzmann 1958
Parvatrema lintoni James 1964

Parvairema ovoplenus (Jameson and Nicoll 1913)
Parvatrema timondavidi Bartoli 1963

Rare
Characteristic
Rare

Frequent

Rare
Accidental
Rare
Infrequent
Rare
Experimental

Accidental
Accidental
Accidental

Rare
Infrequent
Frequent
Infrequent
Rare

Rare
Experimental
Infrequent
Rare
Infrequent
Rare

Rare
Infrequent
Infrequent
Rare

Rare
Infrequent
Rare
Infrequent
Infrequent
Experimental
Rare

Rare
Experimental

Wild, domestic

Domestic

Domestic

Captive

Domestic
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Checklist of Trematodes (cont.)

Name and Classification

ORDER ECHINOSTOMIDA
Family Cathaemasiidae

Guaicaipuria parapseudoconcilia Nasir and Silva 1972
Ribeiroia ondatrae (Price 1931)

Family Echinostomatidae

Acanthoparyphium kurogamo Yamaguti 1939
Acanthoparyphium marilae Yamaguti 1934
Acanthoparyphium melanittae Yamaguti 1939
Acanthoparyphium paracharadrii Velasquez 1964
Acanthoparyphium spinulosum Johnston 1917
Aporchis croaticus (Stossich 1889)

Cotylotretus cubanicus Artyukh 1958

Cotylotretus grandis (Rudolphi 1819)

Curtuteria grummti Odening 1963

Curtuteria numenii Reimer 1963

Echinochasmus amphibolus Kotlan 1922
Echinochasmus beleocephalus (Linstow 1873)
Echinochasmus coaxatus Dietz 1909
Echinochasmus dietzevi Isaichikov 1927
Echinochasmus japonicus Tanabe 1926
Echinochasmus japonicus west-sibiricus Filimonova 1974
Echinochasmus mergi mergi (Cannon 1938)
Echinochasmus mergi palaearcticus Odening 1963
Echinochasmus milvi Yamaguti 1939
Echinochasmus mirus Mendheim 1940
Echinochasmus mordax (Looss 1899)
Echinoparyphium aconiatum Dietz 1909
Echinoparyphium anatis Fischthal and Kuntz 1976
Echinoparyphium aquaticum Bashkirova 1941
Echinoparyphium baculus (Diesing 1850)
Echinoparyphium bagulai Jain 1961
Echinoparyphium bioccalerouxi Dollfus 1953
Echinoparyphium chinensis Ku, Li, and Chu 1964
Echinoparyphium clerci Skrjabin 1915
Echinoparyphium dunni Lie and Umathevy 1965
Echinoparyphium elegans (Looss 1899)
Echinoparyphium ellisi (Johnston and Simpson 1944)
Echinoparyphium flexum (Linton 1892)
Echinoparyphium gizzardai Verma 1936
Echinoparyphium longicirrus (Verma 1936)
Echinoparyphium minor (Hsii 1935)
Echinoparyphium mordwilkoi Skrjabin 1915
Echinoparyphium nordiana Bashkirova 1941
Echinoparyphium paracinctum Bykhovskaya 1954
Echinoparyphium politus Skrjabin 1915
Echinoparyphium querquedulae Ablasov and Chibichenko 1960
Echinoparyphium ralphaudyi Lie et al. 1975

Status of Host

Prevalence (if not wild)
Experimental Domestic
Accidental? Wild, domestic
Rare
Rare
Rare
Experimental Domestic
Accidental?
Rare
Rare Wild, domestic
Rare
Rare Wild, captive
Accidental
Accidental
Frequent Wild, domestic
Accidental?
Accidental?
Accidental? Wild, domestic
Experimental Domestic
Rare
Rare Captive
Experimental Domestic
Rare
Accidental?
Common Wild, domestic
Rare Domestic
Rare
Frequent Wild, domestic
Rare Captive
Experimental Domestic
Rare Domestic
Accidental? Wild, domestic
Experimental Domestic
Rare
Rare
Infrequent
Rare Captive
Rare Captive
Rare Domestic
Accidental
Infrequent Wild, domestic
Rare Wild, domestic
Accidental?
Rare
Experimental Domestic



Checklist of Trematodes (cont.)

Name and Classification

Echinoparyphium recurvatum (Linstow 1873)
Echinoparyphium serratum Howell 1968
Echinoparyphium sinorchis Oshmarin 1956
Echinoparyphium spiniferum (La Valette 1855)
Echinoparyphium syrdariense Burdelev 1937
Echinoparyphium westsibiricum Isaichikov 1925
Echinostoma amurzetica Petrochenko and Egorova 1961
Echinostoma anseris Yamaguti 1939
Echinostoma asiatica Mendheim 1943
Echinostoma audyi Lie and Umathevy 1965
Echinostoma barbosai Lie and Basch 1966
Echinostoma bhattacharyai indicus Ablasov and Chibichenko 1960
Echinostoma chasma Lal 1939

Echinostoma chloropodis (Zeder 1800)
Echinostoma crecci Verma 1936

Echinostoma dietzi Skrjabin 1924

Echinostoma fulicae Porter 1921

Echinostoma gotoi Ando and Ozaki 1923
Echinostoma grandis Bashkirova 1946
Echinostoma hortense Asada 1926

Echinostoma katsuradai Kurisu 1930
Echinostoma koisarensis Ablasov and Iksanov 1959
Echinostoma liei Jeyarasasingam et al. 1972
Echinostoma lindoensis Sandground and Bonne 1940
Echinostoma minimus Verma 1936
Echinostoma miyagawai Ishii 1932
Echinostoma novum (Verma 1936)
Echinostoma paraulum Dietz 1909
Echinostoma pekinensis Ku 1937

Echinostoma revolutum (Froelich 1802)
Echinostoma robustum Yamaguti 1935
Echinostoma rufinae Kurova 1927
Echinostoma sarcinum Dietz 1909
Echinostoma stromi Bashkirova 1946
Echinostoma sudanense Odhner 1910
Echinostoma turkestanicum Kurova 1927
Episthmium colymbi (Shigin 1956)
Euparyphium murinum Tubangui 1931
Euparyphium sobolevi Ryzhikov 1965
Himasthla compacta Stunkard 1960

Himasthla elongata (Mehlis 1831)

Himasthla incisa Linton 1928

Himasthla leptosoma (Creplin 1829)

Himasthla militaris (Rudolphi 1803)
Hypoderaeum conoideum (Bloch 1782)
Hypoderaeum dingeri Lie 1964

Hypoderaeum gnedini Bashkirova 1941
Hypoderaeum indica Gupta and Jahan 1976
Hypoderaeum mainpuria Verma 1936
Hypoderaeum microspina (Singh 1954)
Hypoderaeum skrjabini Oshmarin 1956
Hypoderaeum sobolevi Alekseev 1965

Status of Host

Prevalence (if not wild)
Characteristic Wild, domestic
Experimental Domestic
Rare
Experimental Domestic
Rare
Infrequent Wild, domestic
Rare Domestic
Infrequent Wild, domestic
Rare Domestic
Experimental Domestic
Experimental Domestic
Rare
Rare
Accidental
Rare
Infrequent Wild, domestic
Experimental Domestic
Rare
Accidental Wild, domestic
Experimental? Domestic
Experimental Domestic
Rare
Experimental Domestic
Rare Domestic
Rare Captive
Common Wild, domestic
Infrequent Wild, domestic
Common Wild, domestic
Rare Domestic
Characteristic Wild, domestic
Common Wild, domestic
Infrequent
Accidental
Infrequent Wild, domestic
Accidental
Infrequent
Accidental
Rare Domestic
Rare
Rare
Accidental
Rare
Rare
Accidental
Characteristic Wild, domestic
Experimental Domestic
Infrequent Wild, domestic
Rare
Rare
Rare
Infrequent
Rare



Checklist of Trematodes (cont.)

Name and Classification

Prevalence

Hypoderaeum vigi Bashkirova 1941
Metechinostoma amurensis Petrochenko and Khrustaleva 1963
Moliniella anceps (Molin 1859)
Neoacanthoparyphium echinatoides (Filippi 1854)
Parechinostomum cinctum (Rudolphi 1803)
Paryphostomum horai Baugh 1950
Paryphostomum pentalobum Verma 1936
Paryphostomum radiatum (Dujardin 1845)
Paryphostomum testitrifolium Gogate 1934
Patagifer bilobus (Rudolphi 1819)

Pegosomum ixobrychi Gvozdev 1960

Petasiger coronatus Mendheim 1940

Petasiger grandevesicularis Ishii 1935

Petasiger jubilarum (El’perin 1937)

Petasiger longicirratus Ku 1938

Petasiger megacanthum (Kotlan 1922)

Petasiger minutissimus Gogate 1934

Petasiger skrjabini Bashkirova 1941
Protechinostoma mucronisertulatum Beaver 1943
Stephanoprora denticulata (Rudolphi 1802)
Stephanoprora gracilis Mendheim 1940
Stephanoprora paradenticulata Nasir and Rodriguez 1969
Stephanoprora pseudodenticulata Mendheim 1940
Stephanoprora pseudoechinata (Olsson 1876)
Stephanoprora spinulosa (Odhner 1910)
Vermatrema longitestis (Verma 1936)

Family Philophthalmidae

Cloacitrema ovatum Yamaguti 1935
Cloacitrema philippinum Velasquez 1969
Parorchis acanthus (Nicoll 1907)
Philophthalmus anatinus Sugimoto 1928
Philophthalmus gralli Mathis and Leger 1910
Philophthalmus hegeneri Penner and Fried 1963
Philophthalmus muraschkinzewi Tret'yakova 1948
Philophthalmus nocturnus Looss 1907
Philophthalmus nyrocae Yamaguti 1934
Philophthalmus proboscidus Oshmarin 1963
Philophthalmus rizalensis Tubangui 1932
Philophthalmus sinensis Hsii and Chow 1938
Philophthalmus skrjabini Efimov 1937

Family Psilostomatidae

Pseudopsilostoma varium (Linton 1928)
Psilochasmus alii Jaiswal 1957

Psilochasmus indicus Gupta 1957

Psilochasmus longicirratus Skrjabin 1913
Psilochasmus oxyurus (Creplin 1825)
Psilochasmus singhi Jaiswal and Humayon 1971

Infrequent
Rare
Accidental
Rare
Frequent
Rare
Accidental?
Accidental?
Accidental?
Accidental
Accidental?
Rare
Accidental
Rare

Rare
Accidental
Rare

Rare
Experimental
Accidental?
Rare
Experimental
Rare
Infrequent
Accidental?
Rare

Infrequent
Experimental
Experimental
Infrequent
Infrequent
Experimental
Rare

Rare
Infrequent
Rare

Rare

Rare

Rare

Accidental?
Rare

Rare
Common
Characteristic
Rare

Status of Host
(if notwild)

Wild, domestic

Domestic

Domestic
Wild, domestic

Domestic
Domestic

Domestic

Domestic

Domestic

Captive

Domestic
Domestic
Domestic
Wild, domestic
Domestic
Domestic

Domestic
Domestic

Wild, domestic
Wild, domestic
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Checklist of Trematodes (cont.)

Psilochasmus skrjabini Gnedina 1946
Psilochasmus sphincteropharynx Oshmarin 1970
Psilorchis ajgainis Lal 1938

Psilorchis seekhpari Jain 1967

Psilorchis udaipurensis Sharma 1977

Psilostomum anserinum Oshmarin 1963
Psilostomum borealis Ryzhikov 1963
Psilostomum brevicolle (Creplin 1829)
Psilostomum marilae Price 1942

Psilotrema acutirostris Oshmarin 1963
Psilotrema brevis Oshmarin 1963

Psilotrema creccai Gupta and Jahan 1977
Psilotrema mediopora Oshmarin 1963

Psilotrema nettapusi Gupta and Gupta 1977
Psilotrema oligoon (Linstow 1887)

Psilotrema simillimum simillimum (Muehling 1898)
Psilotrema simillimum swerinensis Graefner 1965
Sharmaia gatesi (Sharma 1943)

Sphaeridiotrema globulus (Rudolphi 1814)

Family Paramphistomatidae

Zygocotyle lunata (Diesing 1850)

Family Notocotylidae

Catatropis appendiculata Lutz 1928
Catatropis cygni Yamaguti 1939
Catatropis harwoodi Bullock 1952
Catatropis hisikui Yamaguti 1939
Catatropis indicus Srivastava 1935
Catatropis orientalis Harshe 1932
Catatropis pricei Harwood 1939
Catatropis rauschi Singh 1956

Catatropis verrucosa (Froelich 1789)
Notocotylus aegyptiacus Odhner 1905
Notocotylus anseri Gupta and Gupta 1976
Notocotylus atlanticus Stunkard 1966
Notocotylus attenuatus (Rudolphi 1809)
Notocotylus babai Bhalerao 1935
Notocotylus breviserialis (Stunkard 1967)
Notocotylus dafilae Harwood 1939
Notocotylus duboisianus Odening 1964
Notocotylus ephemera (Nitzsch 1807)
Notocotylus gibbus (Mehlis 1846)
Notocotylus gippyensis (Beverley-Burton 1958)
Notocotylus imbricatus imbricatus (Looss 1893)

Notocotylus imbricatus magniovatus (Yamaguti 1934)

Notocotylus kanpurensis Gupta and Gupta 1977
Notocotylus linearis (Rudolphi 1819)
Notocotylus mamii Hsii 1954

Status of Host

Prevalence (if not wild)
Infrequent Wild, domestic
Rare Domestic
Rare
Rare
Rare
Rare
Rare
Infrequent Wild, captive
Rare
Infrequent
Infrequent
Rare
Infrequent
Rare
Common Wild, domestic
Common Wild, domestic
Rare Domestic
Rare Domestic
Frequent Wild, domestic
Characteristic Wild, domestic
Rare
Rare
Rare
Rare
Rare Domestic
Rare
Rare
Rare
Characteristic Wild, domestic
Infrequent Domestic
Rare
Experimental Captive
Characteristic Wild, domestic
Infrequent Wild, domestic
Experimental Domestic
Infrequent
Rare Captive
Infrequent Wild, domestic
Accidental
Rare
Frequent Wild, domestic
Infrequent
Rare
Accidental
Rare



Checklist of Trematodes (cont.)

Status of Host
Name and Classification Prevalence  (if not wild)
Notocotylus minutus Stunkard 1960 Infrequent Wild, domestic
Notocotylus naviformis Tubangui 1932 Rare Domestic
Notocotylus pacifera (Noble 1933) Accidental
Notocotylus parviovatus Yamaguti 1934 Common Wild, domestic
Notocotylus ralli Baylis 1936 Experimental Domestic
Notocotylus seineti Fuhrmann 1919 Infrequent Wild, domestic
Notocotylus skrjabini Ablasov 1953 Infrequent
Notocotylus stagnicolae Herber 1942 Rare
Notocotylus tachyeretis Duthoit 1931 Rare
Notocotylus tadornae Bisset 1977 Infrequent?
Notocotylus urbanensis Cort 1914 Rare
Notocotylus zduni Chiaberashvili and Dzavelidze 1968 Experimental Domestic
Paramonostomum alveatum (Mehlis 1846) Common Wild, domestic
Paramonostomum alveoelongatum Filimonova 1971 Rare
Paramonostomum anatis Garkavi 1965 Rare Domestic
Paramonostomum bucephalae Yamaguti 1935 Infrequent Wild, domestic
Paramonostomum bychowskoi-pawlowskoi Sailov 1962 Rare
Paramonostomum casarcum Lal 1936 Rare
Paramonostomum chabaudi van Strydonck 1965 Rare
Paramonostomum elongatum Yamaguti 1934 Infrequent
Paramonostomum harwoodi Nath and Pande 1962 Rare
Paramonostomum histrionici Ching 1961 Rare
Paramonostomum malerischi Dunagan 1957 Rare
Paramonostomum nettioni Baugh 1958 Rare
Paramonostomum ovatus Hsii 1935 Rare Wild, domestic
Paramonostomum parvum Stunkard and Dunihue 1931 Infrequent
Paramonostomum philippinensis Velasquez 1969 Experimental Domestic
Paramonostomum pseudalveatum Price 1931 Infrequent Wild, domestic
Paramonostomum querquedulum Lal 1953 Rare
Parapronocephalum symmetricum Belopol’'skaya 1952 Accidental
Tristriata anatis Belopol'skaya 1953 Infrequent
Tristriata elegans Filimonova 1971 Rare
ORDER RENICOLIDA
Family Renicolidae
Renicola brantae McIntosh and Farr 1952 Rare
Renicola keimahuri Yamaguti 1939 Accidental
Renicola lari Timon-David 1933 Accidental
Renicola mediovitellata Bykhovskaya 1950 Infrequent
Renicola mollissima Kulachkova 1957 Infrequent
Renicola somateriae Belopol’'skaya 1952 Infrequent
Renicola umigarasu Yamaguti 1939 Accidental

ORDER PLAGIORCHIIDA
Family Collyriclidae

Collyriclum faba (Bremser 1831) ' Accidental Domestic



Checklist of Trematodes (cont.)

Name and Classification

Family Dicrocoeliidae

Athesmia rudectum (Braun 1901)
Brachylecithum longibursatum Panin 1973
Brachylecithum sp. Gvozdev 1962

Corrigia obscura Daniels and Freeman 1976
Lyperosomum anatis Belogurov and Leonov 1963
Pancreatrema sp. Lalitha and Alwar 1960
Proacetabulorchoides anatis Oshmarin 1970
Wetzelitrema melanitae Rayski and Fahmy 1962

Family Eucotylidae

Eucotyle baiyangdienensis Lee, Tso, and Ku 1973
Eucotyle castanea Jensen 1971

Eucotyle cohni Skrjabin 1924

Eucotyle freitasi Costa and Freitas 1972

Eucotyle nephritica (Mehlis 1846)

Eucotyle popowi Skrjabin and Evranova 1942
Eucotyle warreni Schell 1967

Eucotyle wehri Price 1930

Eucotyle zakharowi Skrjabin 1920

Tanaisia fedtschenkoi fedtschenkoi Skrjabin 1924
Tanaisia fedtschenkoi meridionalis Odening 1964
Tanaisia (Tamerlania) sp. Kamburov and Vasilev 1972

Family Haplometridae

Cylindrotrema cygni Angel 1973
Prosthogonimus cuneatus (Rudolphi 1809)
Prosthogonimus macrorchis Macy 1934
Prosthogonimus ovatus (Rudolphi 1803)
Prosthogonimus spinatus Shevtsov 1965
Prosthogonimus ventroporus Oshmarin 1970
Schistogonimus rarus (Braun 1901)

Family Lecithodendriidae

Pleuropsolus somateriae Morozov 1960
Prosthodendrium sp. Kocan and Kocan 1972

Family Microphallidae

Anacetabulitrema samarae Deblock and Rosé 1964
Ascorhytis charadriformis (Young 1949)
Atriophallophorus minutus (Price 1934)

Basantisia tamsuiensis (Chiu 1961)

Levinseniella amnicolae Etges 1953

Levinseniella brachysoma (Creplin 1837)
Levinseniella bucephalae (Yamaguti 1935)

Prevalence
Rare
Rare
Accidental?
Rare
Rare
Rare
Rare
Rare
Rare
Rare
Infrequent
Rare
Rare
Infrequent
Rare
Infrequent
Common
Accidental
Rare
Accidental?
Rare
Common
Infrequent
Characteristic
Rare
Rare
Common
Rare
Accidental
Rare
Rare
Infrequent
Experimental
Rare
Infrequent
Infrequent
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Status of Host
__ (ifnotwild)

Domestic
Domestic

Domestic

Wild, domestic

Wild, domestic

Captive

Wild, domestic
Wild, domestic
Wild, domestic
Domestic
Domestic
Wild, domestic

Wild, domestic
Domestic
Domestic



Checklist of Trematodes (cont.)

Name and Classification Prevalence
Levinseniella camtshatica Morozov 1960 Rare
Levinseniella cruzi Travassos 1921 Rare
Levinseniella cryptacetabula Oshmarin 1970 Rare
Levinseniella pellucida Jaegerskioeld 1907 Infrequent
Levinseniella propinqua Jaegerskioeld 1907 Infrequent
Levinseniella sp. Deblock and Pearson 1970 Rare
Maritrema acadiae (Swales 1933) Rare
Maritrema afanassjewi afanassjewi Belopol’skaya 1952 Accidental?
Maritrema afanassjewi minor Chen 1957 Rare
Maritrema calvertensis Smith 1974 Rare
Maritrema gratiosum Nicoll 1907 Accidental
Maritrema inusitata Leonov and Tsimbalyuk 1973 Rare
Maritrema japonicum (Yamaguti 1939) Infrequent
Maritrema macracetabulum Deblock and Rosé 1964 Rare
Maritrema megametrios Deblock and Rausch 1968 Rare
Maritrema nicolli Travassos 1921 Rare
Maritrema obstipum (Van Cleave and Mueller 1952) Rare
Maritrema paracadiae Ching 1974 Rare
Maritrema subdolum Jaegerskioeld 1908 Frequent
Microphallus claviformis (Brandes 1888) Accidental
Microphallus hoffmani Rébecq 1964 Experimental
Microphallus longicaecus Chen 1956 Rare
Microphallus nicolli (Cable and Hunninen 1938) Accidental?
Microphallus oblonga Ching 1965 Accidental?
Microphallus papillorobustus (Rankin 1940) Accidental
Microphallus pirum (Afanas’ev 1941) Accidental
Microphallus primas (Jaegerskioeld 1908) Accidental?
Microphallus pseudogonotylus (Chen 1944) Rare
Microphallus pygmaeus (Levinsen 1881) Common
Microphallus similis (Jaegerskioeld 1900) Accidental
Microphallus somateriae (Kulachkova 1958) Infrequent
Microphallus tasmaniae Smith 1974 Rare
Microphallus tauricus Sten’ko 1973 Experimental
Odhneria odhneri Travassos 1921 Accidental
Odhneria raminellae (Dery 1958) Rare
Pseudolevinseniella cheni Tsai 1955 Experimental
Pseudospelotrema sp. Deblock 1972 Rare
Quasimaritrema caridinae (Yamaguti and Nisimura 1944) Accidental
Spiculotrema litoralis Belopol’'skaya 1949 Accidental

Family Plagiorchiidae
Plagiorchis elegans (Rudolphi 1802) Accidental
Plagiorchis fastuosus Szidat 1924 Rare
Plagiorchis maculosus (Rudolphi 1802) Accidental
Plagiorchis nanus (Rudolphi 1802) Accidental
Plagiorchis nyrocae Ryzhikov and Timofeeva 1962 Rare
Family Stomylotrematidae
Lecithodollfusia anatina Khotenovskii 1967 Rare

Status of Host
~ (if not wild)

Domestic
Wild, domestic

Domestic

Wild, domestic

Wild, domestic
Wild, domestic
Domestic
Domestic

Wild, domestic

Domestic

Domestic

Domestic

Domestic

Wild, domestic



Checklist of Trematodes (cont.)

Name and Classification ;

Family Troglotrematidae

Nanophyetus salmincola (Chapin 1926)

ORDER OPISTHORCHIIDA
Family Heterophyidae

Apophallus bacalloti Morozov 1952

Apophallus donicus (Skrjabin and Lindtrop 1919)
Ascocotyle angrense Travassos 1916

Ascocotyle italica Alessandrini 1906
Centrocestus formosanus (Nishigori 1924)
Cryptocotyle concavum (Creplin 1825)
Cryptocotyle cryptocotyloides (Isaichikov 1923)
Cryptocotyle jejuna (Nicoll 1907)

Cryptocotyle lingua (Creplin 1825)
Galactosoma baylisi (Gohar 1930)

Haplorchis pumilio (Looss 1896)

Haplorchis taichui (Nishigori 1924)
Heterophyopsis expectans (Africa and Garcia 1935)
Jubilarium skrjabini Morozov 1959

Procerovum calderoni (Africa and Garcia 1935)
Procerovum cheni Hsii 1950

Procerovum varium Onji and Nishio 1916
Procerovum sp. Pearson 1964

Pygidiopsis genata Looss 1907

Sonkulitrema kazachstanica Zhatkanbaeva 1964
Stictodora japonica Yamaguti 1939

Stictodora mergi Yamaguti 1939

Stictodora sawakinensis Looss 1899

Family Opisthorchiidae

Amphimerus anatis (Yamaguti 1933)
Amphimerus elongatus Gower 1938
Amphimerus lintoni Gower 1939
Euamphimerus cygnoides Ogata 1942
Clonorchis sinensis (Cobbold 1875)

Metorchis bilis (Braun 1790)

Metorchis elegans Belogurov and Leonov 1963
Metorchis hovorkai Macko 1955

Metorchis nettioni Baugh 1958

Metorchis orientalis Tanabe 1920

Metorchis taiwanensis Morishita and Tsuchimochi 1925
Metorchis tener Kowalewski 1903

Metorchis xanthosomus (Creplin 1846)
Metorchis zacharovi Layman 1926
Opisthorchis choledocha (Linstow 1883)
Opisthorchis geminus (Looss 1896)
Opisthorchis longissimus (Linstow 1883)

Prevalence

Accidental?

Experimental
Accidental?
Accidental
Accidental?
Experimental
Frequent
Accidental?
Accidental
Accidental?
Accidental?
Experimental
Experimental
Rare

Rare
Experimental
Experimental
Accidental
Accidental
Accidental
Accidental?
Rare

Rare
Accidental

Common
Infrequent
Infrequent
Rare
Accidental
Infrequent
Rare

Rare

Rare
Frequent
Infrequent
Rare
Common
Rare

Rare
Infrequent
Accidental?
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Status of Host

Domestic

Domestic
Domestic
Wild, domestic

Domestic
Domestic
Domestic

Domestic
Domestic
Domestic

Domestic

Wild, domestic

Domestic
Wild, domestic

Wild, domestic
Domestic

Wild, domestic

Wild, domestic

(if not wild)
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Checklist of Trematodes (cont.)

Name and Classification
Opisthorchis obsequens Nicoll 1914 Infrequent
Opisthorchis parageminus Oshmarin 1970 Rare
Opisthorchis simulans (Looss 1896) Common
Opisthorchis skrjabini Zhukova 1934 Rare
Pachytrema calculus Looss 1907 Accidental

Prevalence

Status of Host
(if not wild)

Wild, domestic
Domestic
Wild, domestic
Domestic
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ANATOMICAL HABITAT

Structure of the Head
Eye — Conjunctival Sac: Philophthalmus
Nasal Cavities: Cyclocoelum, Hyptiasmus, Ophthalmophagus, Typhlocoelum
Veins of Nasal Fossae: Trichobilharzia duboisi, Trichobilharzia nasicola, Trichobilharzia rodhaini, Trichobilhar-
zia spinulata
Nasal Sinus: Ophthalmophagus
Suborbital Sinus: Cyclocoelum, Hyptiasmus, Ophthalmophagus, Typhlocoelum
Infraorbital Cavity: Ophthalmophagus

Parts of the Trunk

Muscles: larvae of Strigea falconis (Tetracotyle ardeae), experimental infections of larvae of several strigeids
Subdermal Tissue of Abdomen: Collyriclum

Respiratory System
Trachea: Hyptiasmus, Neivaia, Typhlocoelum, Orchipedum

Lungs: Bilharziella, Trichobilharzia, Typhlocoelum
Air Sacs: Cyclocoelum, Prohyptiasmus, Typhlocoelum

Circulatory System

Veins of Nasal Fossae: See above

Dorsal Aorta: Dendritobilharzia pulverulenta

Veins — Hepatic Portal, Mesenteric, Intestinal: Austrobilharzia, Bilharziella, Gigantobilharzia, Jilinobilhar-
zia, Trichobilharzia

Renal Veins: Bilharziella, Trichobilharzia

Excretory System

Kidney — Tissue: Renicola
Kidney — Tubules and Ureters: Eucotyle, Tanaisia, Renicola, Prosthodendrium

Reproductive System

Oviduct: Prosthogonimus

Digestive System

Liver: Bilharziella, Trichobilharzia, Gymnophallus mollissima, Pegosomum ixobrychi, Brachylecithum, Lypero-
somum, Proacetabulorchoides P, Metorchis

Bile Ducts: Amphimerus, Metorchis, Opisthorchis, Pachytrema, Clonorchis

Gall Bladder: Gymnophallus bilis, Gymnophallus choledochus, Gymnophallus deliciosus, Athesmia, Wetzelitrema,
Amphimerus, Clonorchis, Metorchis, Opisthorchis, Pachytrema

Pancreas or Pancreatic Duct: Lyperosomum anatis, Pancreatrema, Corrigia, Amphimerus elongatus

Esophagus: Psilorchis seekhpari

Proventriculus: Ribeiroia, Pseudopsilostoma

Gizzard: None, except by reverse peristalsis from intestine

Duodenum: Diplostomum, Apatemon, Cotylurus, Lacunovermis ceratostomus, Echinoparyphium, Petasiger, Psilo-
chasmus, Ascocotyle

Small Intestine: Cyathocotylidae, Diplostomatidae, Strigeidae; Brachylaemus, Lacunovermis, Meiogymnophallus,
Gymnophallus rostratus, Parvatrema, Echinostomatidae, Psilostomatidae, Catatropis, Notocotylus, Paramono-
stomum, Nanophyetus, Athesmia, Pleuropsolus, Microphallidae, Plagiorchis, Lecithodollfusia, Heterophyidae,
Proacetabulorchoides ?, Euamphimerus ?, Metorchis
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Large Intestine: Cyathocotyle, Holostephanus, Mesostephanus, Cotylurus, Leucochloridium, Meiogymnophallus
jamesoni, Gymnophallus gibberosus, Gymnophallus skrjabini, Echinochasmus, Episthmium, Stephanoprora,
Echinoparyphium, Echinostoma, Hypoderaeum, Metechinostoma, Cloacitrema, Notocotylus, Paramono-
stomum, Tristriata, Prosthogonimus, Maritrema, Microphallus

Ceca: Cyathocotyle, Holostephanus, Apatemon, Cotylurus, Gymnophallus gibberosus, Gymnophallus somateriae,
Paragymnophallus odhneri, Echinochasmus beleocephalus, Echinochasmus mergi, Episthmium, Moliniella,
Echinostoma, Psilochasmus, Sphaeridiotrema, Zygocotyle, Notocotylus, Catatropis, Paramonostomum, Tri-
striata, Parapronocephalum, Levinseniella, Microphallus, Maritrema, Odhneria, Cryptocotyle

Cloaca: Holostephanus luehei, Cotylurus platycephalus, Cotylurus raabei, Leucochloridium, Parorchis, Hypo-
deraeum, Cloacitrema, Notocotylus gippyensis, Paramonostomum, Prosthogonimus

Bursa of Fabricius: Cotylurus platycephalus, Leucochloridiomorpha, Gymnophallus bursicola, Parorchis, Guaicai-
puria, Episthmium colymbi, Notocotylus breviserialis, Notocotylus gippyensis, Notocotylus skrjabini, Catatropis,
Prosthogonimus, Schistogonimus
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KEY TO FAMILIES AND GENERA
(Trematodes Reported in Waterfowl)

Adults in conjunctivalsac ............ (F. PHILOPHTHALMIDAE, part) — Philophthalmus, see species key!
AdultS N icys S DDA ER SIS 8 o, i o i i ln a5 v 35, 3500 300 175 Ao b s 5 e (F. COLLYRICLIDAE) — Collyriclum
A L S R W ES TS S e i e e bt S sl i o (F. SCHISTOSOMATIDAE) — 2
Adultsiitracheas B Sacs, O MASBLCAVIEY: -2 v % a5 s « 555 s/l sm 315 sme o b o o0 TR SRR R R BT 8
AdHT AN NE VR OTAITETCES o 2 25 st ve sohethe o il 60§ sy 08 55 A b A s i et et b e TR L (5 o 15
Adults in digestive tract, including cloaca, bursa of Fabricius, liver, and pancreas . ..................... 19
Larval stages encysted in muscles; Tetracotyle ardeae natural infection, others experimental . ... ... No further

identification
Body flattened; no gynecophoric canal (groove for holding female) in male (Figs. 1.1,1.2). ................ 3
Body roand.or threadlike;;gynecophoric:canal PreSENt . ..cx » she v s s i o s s wnis s Ml o 5reus s 5 05 5 o s s ekl e ol b 4

No suckers; cecal reunion (union of paired ceca forming common cecum) near anterior; common cecum

with lateral diverticula; in dorsal aorta (Fig. 1.1) . .................... Dendritobilharzia, see species key
Oral sucker and acetabulum both present; ceca unite near middle of body: no diverticula on common
CeOuMEd RRITSHUIIOS 1 2V il st i oo et for bt o o . il e Bilharziella, see species key

Gynecophoric canal extends to posterior end; two suckers present; testes start anterior to cecal reunion;
posteriorendyounded: e . b b bRl R il Bt o S R L G mie 0ia e S S, et et 5
Gynecophoric canal only in anterior portion; none, one, or two suckers present; testes start posterior to
cecal reunion; posterior end generally expanded laterally, spatulate; seminal receptacle well devel-

Uterus very short, ootype just posterior to acetabulum; ovary in tight spiral, 300-1,000x long; cecal re-
union slightly anterior to middle (female), or near posterior end (male); testes number 11-60 (Fig. 1.3)
................................................................ Austrobilharzia, see species key
Uterus longer, ootype more posterior to acetabulum; ovary in loose spiral, 300-1,300x long; cecal reunion
at 1/3 length of body (female), or toward posterior end (male); testes number 28-125, in middle of body;
DUNOFRNETOTTOML .« - wstvacs vus s 8 WA & Kbmteis Sk (s hash s R v oo, € 91 s o s ikl ek Ornithobilharzia

Both suckers well developed; female genital pore just posterior to acetabulum; eggs generally fusiform;

ONE R EININEOTIIS 1ty 4 vhoh 5 5 v i sl h 5 15500s 50 5. 050 6 o1 0307 4 i3 RO 0 SISO (e o e ity Lol s BTl s st o oo 7
No acetabulum, oral sucker present or absent; female genital pore at anterior end; eggs generally ovoid;
oneto.many eggsinuterus (Fige 1:5). « v . vn oo smrosinersiirunss conss Gigantobilharzia, see species key

Gynecophoric canal starts just posterior to acetabulum; seminal vesicle within borders of gynecophoric

canaly genitdlporeat middle ofcanal . . . «« v o oo v rsdofs e arsi s ste o b Jilinobilharzia, see species key
Seminal vesicle between acetabulum and gynecophoric canal; genital pore at anterior end of gynecophoric
canal; canal some distance posterior to acetabulum (Fig. 1.4). .. ........... Trichobilharzia, see species key
Ventral sucker present; cecaend blindly ............cooiveeennnn.. (F. ORCHIPEDIDAE) — Orchipedum

Ventral sucker generally absent; ceca united posteriorly in continuous loop or arc (Fig. 1.6). . ...............
(F. CYCLOCOELIDAE) -9

By L Y ) e L S e R e e Lt o R e R T e e 10
Ceca with diverticula oninnerside (Fig. 1.7) .« v v oo vvvinnnineeinnsensones Typhlocoelum, see species key
iiestesand ovanydn triangular pattexni(Fig. LTl i Sime sl -5 b s o o e o o e e s o oo 11
Westesfandiovaryiarranged almostinine (g, LB .o i s «aisais s oo sio 4as 80 vnsisis s/ shasis s 85 Ak v e s by o aiaie, o s 13

'Guide to Identification of Species, pp. 36-39. ®
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14k

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Vitellaria in two separate lateral fields (Fig. 1.6) ...................... Cyclocoelum (part), see species key
Lateral fields of vitellaria unite posteriad in continuous arc (Fig. 1.9) ........... ... .. .. .o i 12
Uterine loops horizontally transverse, between ceca (Fig. 1.8) . .. ...t Neivaia
Posterior uterine loops bent posteriad from middle, chevron-shaped; ends of uterine loops extend across

cecai(Big T B M il S b v Moy, e i N+ g i i ond Cyclocoelum (part), see species key
Ovary post-testicular; genital pore pre- or post-pharyngeal; testes in rear half of body (Fig. 1.8) .............

Ophthalmophagus, see species key

Gyarybetween testes (FigleO) . ot i H amisis i w3 st b g g e A s e o e ite 0 os mloinisie x o s e 14
Vitellaria united in rear in CONTIMUOUS ATC/ 4 sk o o el wigin s s 5 6.5 arsisl g aisig s & es asin s Hyptiasmus, see species key
Vitellariain twoseparate Tateralfrelds 1 e s e N B e s Prohyptiasmus
Body elongate, flattened; in urinary vessels (Fig. 1.10) ........................ (F. EUCOTYLIDAE) — 16
Body short, pyriform with anterior end broad; in kidney tissue or vessels (Fig. 1.11) . .................... 18

Anterior end marked off from rest of body by transverse thickening or ridge; testes partially extracecal;

cecaiend blindly (FiolSTON 500 50 S b ot st i e S e e o5 o e e Eucotyle, see species key
Anterior end without transverse (cervical) ridge; ceca unite posteriad in continuousare .. ................ 17
Esophagus present; testes lobed, diagonally arranged (Fig. 1.12) ........ Tanaisia fedtschenkoi, see species key
Esophagus absent; testes not lobed, arranged side by side (Fig. 1.13) .. ............... Tanaisia (Tamerlania)

Worms in cysts or cyst-like cavities in renal tissue, two per cyst, or free in ureters or collecting chamber of

kidney; vitellaria extend posteriad to acetabulum (Fig. 1.11) ............ (F. RENICOLIDAE) — Renicola,
see species key

Worms not in cysts; vitellaria anterior to ceca (Fig. 1.14) . .. .......... (F. LECITHODENDRIIDAE, part) —
Prosthodendrium

Ventral sucker at posterior end of body: in ceca of host (Fig. 1.15) .. ....... (F. PARAMPHISTOMATIDAE) —
Zygocotyle

Ventral'suckerpresettt, not'at posterioTend o - & sl o s sis win v o o el oo te s w ale e mietarn i 2l o o la s e e ate s s 25
Ventralsucker laeking = .. 0 ot TR 0, NN e e (F. NOTOCOTYLIDAE) — 20
Shoulder collar present; testes and vitellaria medial to ceca (Fig. 1.16) . ................ Parapronocephalum
Shoulder collar absent; testes and vitellaria lateral toceca (Fig. 1.17) ............c. i, 21
Ventral surface without ventral papillae (glands) . . ................... .. Paramonostomum, see species key
Ventral surface with ventral papillae (commonly called glands) in longitudinal rows (Figs. 1.18-1.21). . ... .. 22
Single medial row of isolated papillae (Fig. 1.19) ............c.covuvunin. Notocotylus (part), see species key
NVetitral papillaeintthreerowsi(Figs. 118505205 UR2NHE 00 010 ot EoMiale e, SIREN , i i ) A o e 23
Papillae in three rows of rod-shaped ridges (Fig. 1.20) .. .......... ... ... ccov... Tristriata, see species key
Otiternows; ratilcastyformed of roundisolated papillae sl S o R A s e M e e s s oo s 24
Medan row of papillae in form of continuous ridge (Fig. 1.21) . .................. Catatropis, see species key
All three rows/formed by isolatedipapillae. . . aivai ) v ss s e it ity Notocotylus (part), see species key
Head with spines in circumoral crown or cephalic collar (Figs. 1.22-1.24) . . .. .. ...t i, 26
Head without orownor-collar Of SPINES « « +s s st sic s losbohieviedsiniiis doatd R ol cyovos SO Lo Sl e Sl 51
Spines in one or two rows on cephalic collar; ceca extend nearly to posterior end (Figs. 1.22,1.26) . .. ....... 28

Spines in circumoral crown, no ccphalic collar present (Figs. 1.23, 1.24); ceca extend only to level of ovary
............................................................ (F. HETEROPHYIDAE, part) — 27



28.

29,

31.

32.

33.

34.

35.

36.

37,

38.

39.

40.

4].

21
Circumoral spines in one row, may have a few accessory spines (Fig. 1.23); vitellaria posterior; oral sucker
large, with funnel-shaped appendage; genital sac with armed genital sucker (gonotyl) . ......... Ascocotyle,
see species key

Double row of circumoral spines (Fig. 1.24); vitellaria extending anteriad to region of pharynx; no append-
age on oral sucker:ino armied BOnORYL . o« L i svis v s e aiaa e s 1 e R Centrocestus

Testes opposite; cirrus sac absent; uterus extends laterally across ceca (Fig. 1.25) ... ............ ... .......
(F. PHILOPHTHALMIDAE, part) — Parorchis
Testes tandem; cirrus sac well developed; uterus confined between ceca (Fig. 1.26) .......................

(F. ECHINOSTOMATIDAE) — 29

Acetabulum located equatorial to postequatorial or nearly so (rear edge of acetabulum at 45/100 of body length

O I OTE P OB ALl B o e e S 0 i ol s g e 5 v 1 o e USRI RS DO T VNN R v . 2 ALY 30
Acetabulum more anteriad (rear edge less than 45/100 of body length from anteriorend) ................. 35
Collar spines in single row interrupted dorsally (gap at median anterior) on collar (Fig. 1.27) .. ............ 31
Collar spines continuous dorsally, in single or double row (Figs. 1.28,1.29). . .. .....ooviiiin ..., 32

Vitellaria reaching anteriad as far as acetabular region; acetabulum sometimes postequatorial . . Echinochasmus
(part), see species key

Vitellaria with lateral fields uniting in front of acetabulum (Fig. 1.30) ..............ccovun .. Episthmium
Cephalic collar reduced, collar spines very small, 51 in two rows (Fig. 1.31)................ Protechinostoma
Cephalic collar clearly developed, collar spines much larger than body spines. . ........................ 33

Collar spines in two (alternating) rows; vitellaria in 6-10 compact masses of large follicles, lateral (Fig. 1.32) . . .
Neoacanthoparyphium
Collar spines in one row; vitellaria in two lateral bandsof follicles. . . .. ... ..o iii s, 34

Collar spines number 29; vitellaria start posterior to acetabulum; cirrus sac very long, sinuous, extends well

posterior toacetabultim (g 1.88) 0 5 o s i suoveis s dis 5 nes ovigubns s Tp S Curtuteria (part), see species key
Collar spines 19-27; vitellaria start from acetabular region; cirrus sac smaller, slightly overlaps anterior of
Crelietogilboiyy i o ot b e e e ot - 1 ot e e Petasiger, see species key
Vitellaria restricted to anterior part of body, anterior to testes (Fig. 1.35) ..................... Pegosomum
Vitellaria exteniding 110 POStErior DALt OFDOAY. . » » « 5« wis sinis s > eiars wnls ditn s ons b el I s o s s 0o 3 36

Collar spines present only on ventral lobes of collar, 7-8 spines on each; body ribbon-like, 30-48 mm long;

vitellaviain rear halt of body; anterior TO eSS, .\ . i\ o v o s wiem oo e S trie . 5 Aporchis
Collar spines present all around collar; body shorter, vitellaria reach posteriorend . . .................... 37
Collar spinesin.onerow, interrupted dorsally (Fig, 1.27) . . v ocs oo v o sneaiots rinar i s Tt oty Ly oy oo e 38
Collar spines in continuous row, usually double (Figs. 1.28,1.29) . ... ..vvvt et vionmmuneioeeeevnnnnnnn 40

Deep dorsal (anterior) notch in cephalic collar (Fig. 1.36); anterior limit of vitellaria in acetabular region. . . . ..

Patagifer
Gephaliciaollar without Aomsalmiotols |, « v i s oot e i i S S o & L e 39
Anterior limit of vitellaria in acetabularregion...................... Echinochasmus (part), see species key
Anterior limit of vitellaria in testicular region (Fig. 1.37). ... ........cooouu.. Stephanoprora, see species key
L ter s rath e r Ol e C e MU EL OIS ((OVET 75 ) etets v + 4oy ael s 8 n 5eh i b N L SR D o oo 41
Uterus shorter, eggs not numerous (up to 55?, usually much fewer) ... ... ... 43
Testes near posterior end; body very slender; cirrus sac very long (Fig. 1.38) ........ Himasthla, see species key

LesteS At aboutIIAAIETORBOAY v i % te ss st ss e i (v 1 A to e AT oS Ta et e G s e b s h e s 42



22

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Cephalic collar well developed, spines large (number 27-47); acetabulum distinctly separated from anterior end

(usually by more than its own diameter) (Fig. 1.39) .................... ... Echinostoma, see species key
Collar poorly developed, cephalic spines small (number 43-55), inconspicuous; acetabulum close to anterior end
(generally less than its own diameter posteriad) (Fig. 1.40) ................ Hypoderaeum, see species key

Collar spines 23; acetabulum generally nearer midbody than anterior end; cirrus sac very long, extending far

pastacetabultims .l Ll § 5 R s NBTAAN  S R A T s Acanthoparyphium, see species key
Collar spines more than 23 (or unknown — Vermatrema); acetabulum nearer anterior end than midbody, or

aboutiequally between. . 1 . il Smswnsnsner taplmn gonsl s Jduvons 0 DN P R S s b W e O 44
Testesiconspicucnsiylobed | (Big, L AI0RES 5 Lt el itin, [iuiniarn 5 s stn o s oo vo s s i Paryphostomum, see species key
Testesnotlobad, miatibe notchedorindented catss vl i v il s s i ven s & coslew ok s B 6 SR ala e s 5o s vio s 45
Body enlarged and broadly rounded posteriorly (Figs. 1.33,1.34) .. ..... ..., 46
Body attenuated posteriorly, or at least not enlarged; vitelline folliclessmall . . . .................. ... ... 47

Vitelline follicles large, like bunches of grapes; collar spines 43 in two rows; testes more than own length from

posterior end; cirrus sac projecting slightly below acetabulum (Fig. 1.42). . ............. Parechinostomum
Vitelline follicles small; collar spines 29, in one row; testes less than own length from rear end; cirrus sac very
JEar et S ot LS TR B I s B b e S T B S SR el o iy R U Curtuteria, see species key
Cephalic collar short (low), oral sucker projecting posteriad in ventral notch of collar (Fig. 1.43); acetabulum
aboutits own digmeter posteriad tolcephaliciCOM ANy cve v lois i 1o dhs o s/l arain s /s s s o oo 6 8 & b keRa o s v 8 48
Cephalic collar longer, oral sucker not projecting at posterior; acetabulum more posterior . . .............. 49

Genital pore with muscular sucker or sphincter; cephalic collar spines in single row, number unknown; body

elongate, 10.5-11.7 mm long, maximum width attestes , ........ccopvouervinencrsonens. Vermatrema
Genital pore normal, without pronounced muscular development; collar spines in double row, number 30 (Fig.
1.43); body very slender, 11-13 mm long, maximum width at acetabulum . .. ............ Metechinostoma
Collar spines differing in size alternately in two rows on dorsal side (Fig. 1.28) .. .......... Echinoparyphium,
see species key

Gollarspines all sameisize 00T Ay, I WO HOWS e et oot b s Alen o e 1850 g 8 8 b a6 38 A 50

Body very slender, swollen at acetabulum, 3.1-4.5 mm long; cephalic collar with 35 spines; eggs very few; vitel-
laria start midway between ovary and acetabulum ............ .. ... . i i, Moliniella
Body fusiform, maximum width at testes, 3.9-5.0 mm long; cephalic collar with 29-45 spines; 10-20 eggs in
uterus; vitellaria start midway between ovary and acetabulum or more anteriad, confluent posteriad or
310 G, 602 20 e [Ny e B i el e s M 0, 2 r et - BT L BSERR Se r Euparyphium, see species key

Additional holdfast organ posterior to acetabulum; body divided into two regions, more or less distinct —shows:
(a) distinet forebody and hindbody, (b) thin spatulate forebody merging into thick hindbody, or (¢) divisions

indistinct but holdfast very large and prominent; genital pore at posterior of body (Fig. 1.44). ........... 52
Additional holdfast organ not present; body not divided into two regions (but see couplet 75, Fig. 1.65—
(@t Aok (o 107 O Al s R R B P el i s T e i e S R e A 66

Body generally elongate, two regions rather distinct (Fig. 1.44a, b); cirrus sac replaced by genital bulb, or cone, a

muscular structure traversed by hermaphroditiceanal . . ... .o ov o vuoon e vunuamocoenssssasineses 56
Body generally oval, compact; body regions poorly evident; holdfast organ large, sucker-like (Fig. 1.44c); cirrus
sagwell developed .. s < o i Finiaitie mama s som I R RE T T (F. CYATHOCOTYLIDAE) — 53

Body thick, compact; testes placed obliquely or side by side; holdfast rather anterior or central in position;
ACCtAbUIUDIARtEIION ©.o o v 5l 57 T o <5 Vabhe el P, 5 w0 e ORI o0 i 4Ptk GO0, T e b . 1 30 54
Body pyriform or ovoid; testes tandem; holdfast more postenor acetabulum near middle of body or absent (Fig.
s el e SN I A e Iy L N e iy 55



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Body with ventral cavity into which holdfast organ protrudes, about 2/3 width of body (Fig. 1.46) ...........
Holostephanus, see species key

Body without ventral cavity; holdfast organ very large, projecting on ventral surface, 1/2-2/3 extent of body
AT ) S A R R I M s e s e sl i Cyathocotyle, see species key

Body ovoid or pyriform; vitellaria enclose area of gonads; no vaginal sphincter (Fig. 1.45) . . ................
Paracoenogonimus, see species key
Forebody linguiform (Fig. 1.44b), edges incurved at posterior, hindbody conical; vitellaria surround holdfast

organ; holdfast organ with median cavity; vaginal sphincter present .. . . .................. Mesostephanus
Forebody leaf-shaped, flattened; holdfast organ compact (Fig. 1.44b) ....... (F. DIPLOSTOMATIDAE) — 57
Forebody cup- or bulb-shaped; holdfast organ two- or three-lobed, foliaceous, within bulb of forebody (Fig.
D T S oL g e (F. STRIGEIDAE) — 62
Bseudosuckers absent/(Figs. 1. 485 BG 1T N 0 LTk o o coniiudelrtas wretals s ove s ohes b dhissis Seimkasalis i Reoay anehises iasibuisits e 58
Pseudosuckers present, flanking oral sucker (Figs. 1.49, 1.53) .........ciiiiiiiiniriinennrinenens 61
Body.distinetly:divided b i, &6, TR 08 ot auie, St R s R S O, I ST o 59
Body division indistinct; forebody thin, concave; hindbody thick, rounded; bursa evaginable (Fig. 1.48)
......................................................... Ornithodiplostomum, see species key
Forebody oval, short; hindbody cylindrical, at right angle, several times longer; vitellaria only in hindbody;
testes TOMRAUEIE LB0) & v< o ni i Latsm v i sarens s & ks de ol oo s patt oty ks oo e s gl Nt R e LA TE LA L s Uvulifer
Forebody flattened; vitellaria extend into forebody; testes irregular or horseshoe-shaped . ................ 60
Forebody narrow, margins infolded: genital atrium subterminal, small, containing genital papilla (Fig.
LBYs s i v nan bt Re Dime s o B ey S S e R, S Neodiplostomum
Forebody wide, concave, margins not infolded; genital atrium opens terminally, can be everted as free
papilla-within Tateral folds'(Fig, 1525 Aomit o o R R SIS S Posthodiplostomum
Genital cone present; division of body slight; hindbody always conical (Fig. 1.53) .............. Tylodelphys,
see species key

Genital cone absent; body division usually easily seen (Fig. 1.49) .............. Diplostomum, see species key
Vitellaria distributed in'both body xegions sl i sl ol SRy . SRR s e 63
Vitelariaiconfined to NITIAE O .o s e ol isusians cubbe musis ailsfeve wests TebsAtls vt e e ol vom o T REERSKE SO P SN 08 64
Forebody with paired lateral expansions(Figy Li54)i .« . b o iadiin o5 S 08 S e ot Sl L Parastrigea
Forebody almost spherical; no lateral expansions; eggs number up to 25 (Fig. 1.55) ............... Cotylurus
(part), see species key

Genital bulb present, muscular, protrusile; testes trilobed, lobes directed posteriad (Fig. 1.55) ..............
Cotylurus (part), see species key

Genital cone present, not protrusile; testes bilobed or multilobed. ... .......... .. ... ... ... ... L 65
Uterus opens through small genital cone into copulatory bursa; ovary at middle of hindbody (Fig. 1.56)
......................................................................... Pseudapatemon
Genital cone 1/3 to 1/7 of hindbody length, traversed by hermaphroditic canal; ovary in anterior quarter
O RINABOAY IR FsRlRSTANES, « 1 won i e, o maetie s mais T T R e o)t R Apatemon, see species key
Genital atrium and pore in close structural relation to acetabulum; cirrus sac present or absent .. .......... 67
Genital pore and atrium not in close structural relation to acetabulum ... ............ ... ... ........ 91
Acetabulum enclosed with genital atrium and genital pore in ventro-genital sac; genital sucker or spiny

gonotyl present; cirrus sac absent; ceca usuallylong .. ................. ... (F. HETEROPHYIDAE) — 68
Genital sucker and gonotyl absent, genital atrium present; ceca veryshort ............................ 76



68.

69.

70.
71.
72.

73.

74.

75.
76.

71.

78.

79.

81.

82.

Vitellaria rather extensively developed, reaching forward to acetabulum or further ..................... 69
Vitellaria limited in extent, inposteriorthird . . . ....... ... . i i 70
Testes oblique; vitellaria in two lateral fields or scattered; esophagus extends 1/3 length of body (Fig. 1.58)

................................................................. Apophallus, see species key
Testes opposite; vitellaria uniting anterior to acetabulum; esophagus extends 1/4 of body length or less

800§ d SN T R e S e T e et e e o S S R S Cryptocotyle, see species key
U8 I ST 00 1Y 005 o1 (0 o) 18 i et el B Sl e e P S A RN s R 71
Uterasusially notreaching poste i or €na . o O o 8 oe t sabeisl v s s ooeh & waR 2 & ocm e 8 ahe & FIR 5o 68 s 72
eSS single) mear P oSterOr et o e Al v sl LS e bs ool e iy o 74
Testes two, usually asymmetrical, at middle to 2/3lengthofbody .............. ..., 75
Testes tandem or diagonal (oblique); vitellaria extend anteriad of ovary (Fig. 1.60) . .......... Heterophyopsis
"Testes'opposite; vitellarialateral torovaryranditestes . o T o s i s n v o b v e n e 6K e 3

Genital sinus around acetabulum; genital sucker lens-shaped, at left of sinus; two seminal vesicles (Fig. 1.61)

............................................................................. Pygidiopsis
Strong genital sucker anteriad and left of acetabulum; seminal vesicle (?) before genital sucker (Fig. 1.62)
........................................................................... Sonkulitrema
Seminal vesicle forming muscular expulsor, prominent sausage-shaped or fusiform; acetabulum by gonotyl
armed with minute spines in ventrogenital sac (Fig. 1.63) ................... Procerovum, see species key
Seminal vesicle without muscular expulsor; acetabulum not sucker-like, bearing cuticular bars or spines: no
Trgays (a1 W 0 (il 1807 5 Kt S rterssie a0 D S R b el s s e B e e ine Haplorchis, see species key
Body divided by constriction into two parts; testes lobate (Fig. 1.65) .. ..................... Galactosomum
Body without constriction; testes oval, smooth (Fig. 1.66)....................... Stictodora, see species key
Genital pore and atrium anterior toacetabulum . . .................... (F. FELLODISTOMATIDAE) —77
Genital pore and atrium lateral toacetabulum........................... (F. MICROPHALLIDAE) — 81

Ventral pit anterior to acetabulum, muscles around pit and genital pore; genital pore large, some distance
anterior to acetabulum; oral sucker with two papillae or lobes (Fig. 1.67) .. ... Lacunovermis, see species key
INGWentralpit presentinsn sl siaami e R it i a1 Sl = RO S SRR SRS L e . e ] 0L 78

Vitellaria in paired or unpaired compact mass of follicles; genital atrium shallow and genital pore wide,
some distance anterior to acetabulum; seminal vesicle club-shaped (Fig. 1.68)............. Parvatrema, see
species key

Vitellaria inipaired masses orclusters O FOLHCLES .y ¢ e e cnies visinis o aie s aiss i ols 65 5 55 o5 wia s m 6 8hp 1ot 3e s 0 8 79

Oral sucker slightly (up to 1.5 times) larger than acetabulum; seminal vesicle bipartite; mostly in gall blad-
der or bursa of Fabricius of host, but also in intestine or ceca (Fig. 1.69) . ... .. Gymnophallus, see species key
Oralsuckepabout twice as lnyge asacetabulum . i isivni e s0bs Sloain o s it e s 5 ohilalis ) v At s oi s 5 8 80

Genital pore very small, on anterior lip of acetabulum; seminal vesicle club-shaped (Fig. 1.70); in intestine or

peamob DSt B ron mt S i il s Pl i e i e e A Meiogymnophallus, see species key
Genital pore a wide slit anterior to acetabulum; seminal vesicle bipartite (Fig. 1.71); in intestine of host
....................................................................... Paragymnophallus
(1T 05016 (611509 o =-0c) 1| A S ot SR g S R P T T e e S s B e o e 82
B n bk tals (D o Yoy R R et S B R SR e o PR & TR M O o e S I S TN 2t 88
Acetabulum absent; genital pore lateral, at level of cecal fork (Fig. 1.72) . ................ Anacetabulitrema

Acetabulum present; genital pore by acetabulum in middle portionofbody ............. ... .. ... ... .. 83



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

9.

95.

Esophagus very short, ceca in anterior 1/5 of body, anterior to acetabulum .. .......................... 84
Esophagus elongate, ceca at 1/3 to 1/2 of body length, at about level of acetabulum ..................... 85
Genital atrium a spiny plate on side of acetabulum; testes round, just posterior to acetabulum; vitellaria in

posterior ring; uterus with anterolateral loop extending on each side to esophageal level (Fig. 1.73) .. .......
Quasimaritrema

Genital papilla with muscular pocket; testes bean-shaped, at posterior end of body; vitellaria in two groups
between:cecaand acetabuliomn (FHg: LiT4) <.s o i oo sie spmi oo ais o 55500 5 se b armia Pseudolevinseniella
Genital atrium with two chitinous openings; cirrus pouch in ring encircling acetabulum (Fig. 1.76) ..........

Malelandifernale poresimited 8w di el dup i Wl o fy tetirs: os bou bmagia s ave's @orsils lms 4 g et a DGR B SRk o e pighe b e 86

Genital atrium complex; vitellaria partly or entirely encircling genital gland area in chainlike formation

(except M. japonicum); ovary medioposterior or lateral to acetabulum (Fig. 1.77) ............. Maritrema,
see species key
Genitalatrivmisimplesvitellarianotin cIRCIERI il alonRtal L 1o S inlion o o 2 Dl L e W 1 4 s 87

Vitellaria anterior and lateral to each testis, more or less in line; long axes of testes longitudinal to body;

ovarydateralitoracetabRlvben (g M T8N ore: vrct orsiane tobarin alls b s wreaiaicorilshormis o a0 bl oo 1 Odhneria, see species key
Vitellaria in two rosettes, lateral to testes; long axes of testes horizontal; ovary lateral or anterolateral to
acetabulumi(Figy TETO) i s 5 Bl i e e/ s i o okl e s Tne s & el ear so s o 0% Pseudospelotrema
Genital atrium with supplementary male copulatory pouch or pocket (Fig. 1.80) ... .................. .. 89
Genital atrium without supplementarypouch .......... ... ..o 90
Male copulatory pouch round, with 3-12 cuticular pockets with ribs or hooks; male papilla fleshy and mas-
Ry o o o Ly S0 W el e s ot o o R S s . Levinseniella, see species key
Male copulatory pouch highly folded, muscular, without pockets; female pouch thick-walled; male papilla
stallconical/ (FRE: 18I0 1s i o Dt S ece, oo fes si's Gsiailyialc e o, omch st KGR g el Sl Ve IS Sl s, 4k Ascorhytis
Male copulatory pouch muscular, enclosing long spicule or spicular plate; male papilla large (Fig. 1.82) . .... ..
Spiculotrema

Male papilla small, muscular, fills genital atrium (Fig. 1.83) . ................. Microphallus, see species key
Male papilla small, born on wall of genital atrium; atrium with folded fibrous wall with no supports, can be
T e 0 T L e N e e e e W - Atriophallophorus
Cirrus pouch absent; genital pore anterior and to right of acetabulum; each ceca with anus; vitellaria median,
in two groups of four follicles each (Fig. 1.85). . .............. (F. HETEROPHYIDAE, part) — Jubilarium
Cirrus pouch absent; genital pore preacetabular; no anus; vitellaria lateral . . .. (F. OPISTHORCHIIDAE) — 92
CIUS POUCHPIIESEIIE sy riy v m s etutsnt oo o v v’ 5551 6 b gt Ukt s o a1 s LSS RIS SRR T, 2 97
Oxzalisuckerverysmall6rabsent .o« oo i har BTSRRI TR 0 N i AR e i )i 93
Oralsuckexr'more orlesswell-develaped s .. o i oo m i te ot s T ho sbeonie) 14 (e oo SR AL R W S L s 94
Oral sucker absent; esophagus short; body very slender, elongate (Fig. 1.86)............. Amphimerus (part),

see species key
Oral sucker very small, 28u long by 36u; esophagus very long (1,4304); vitellaria extend posteriad past
S T e S s N M R ey I e e R D S B ot L Euamphimerus

Vitellaria extend posteriad past testes; uterine coils not surrounding acetabulum . ...................... 95
Vitellaria largely anterior to ovary; uterine coils more or less surrounding acetabulum (Fig. 1.88) ............
Metorchis, see species key

Body ovate, thickened; vitellaria in two lateral rows of clusters of follicles; ovary posterior to testes
E L O R e o e oo e e e S Ui s i o, A i i 5 Pachytrema
Body long, nearly cylindrical; vitellaria usually interrupted at level of ovary; esophagusshort . ..............
Amphimerus (part), see species key
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96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

Body elongate, not cylindrical; vitellaria without gap at level of ovary; esophagusshort . ................. 96
‘Pestes deeplybranched (Eig. 1,90) u oo s sl et Siialelaltili s s o506 o v s 6 s e il AR g a sl o oo s 8 36 5o Clonorchis
Testes'irregularonlabed (Big ML OL) . v sl sl taolelon ol e o Opisthorchis, see species key
Genitaliporeinposterionhalf ooty o o TR oo sl o s 5 als s a3 oy g Sy e a s w e e ale s e b 98
Genital pore atlevel of acetabulumormoreanterior . ........c.oviviin it 100

Genital pore at posterior tip; vitellaria lateral, extending from pharynx to posterior end (Fig. 1.92) . ..........
' (F. LEUCOCHLORIDIIDAE) — Leucochloridium, see species key
Genital pore posteriadsbutnotabtitiply o5 o b e e o G e e s s e s e s (F. BRACHYLAEMIDAE) —99

Vitellaria along anterior half of acetabulum; genital pore at testes or posterior to them (Fig. 1.93) . . ..........
Leucochloridiomorpha, see species key
Vitellaria lateral, from acetabulum to testes; genital pore pretesticular or ventral to anterior testes (Fig.

15107 IR RN e e LR A B r it e A P R S e e Brachylaemus
Vitellaria lateral, from testes midway toward acetabulum; genital pore posterior to testes (Fig. 1.95) .........
Amblosoma

Genital pOre oAt ANTETIOTHID oy e ot T O S R et ot e oot o b B Rt oS R A G bty 1 s 102
Genital porebyranteriortin .« 5w msth S O Rt s b T tetoke: o » alle 51 375 (F. HAPLOMETRIDAE) — 101
Two genital pores.clesetogether (Fig: 1:96) < aissliniias oe s siwmsin s s o505 w0540 Prosthogonimus, see species key
Two genital pores distinctly separate (300p apart) (Fig. 1.97) .. ........ccooiiiiiinnnnenn. Schistogonimus
Genital pores open into genital atrium to left of oral sucker; body cylindric, without spines; suckers deeply
cupped (B 1i08) - < iois it e o e S R ot 0 Vi o bt it s e o e o 4 Cylindrotrema
(0377235143 oo Syl (2 s el 2 oo RO RO MR RS b e o i T o e g e ok e R e DR S 103
(838555 o o G (V1 ) helealty, W in IR . 1 o e s Vi A e e M e S S i 109

Testes in posterior half of body; vitellaria in two clusters anterior to acetabulum (Fig. 1.99). . ...............
(F. LECITHODENDRIIDAE) — Pleuropsolus

Testes in anterior half of body; vitellaria lateral, posterior to acetabulum. . . . . . (F. DICROCOELIIDAE) — 104
Acetabulum absent; uterus nearly fillingentirebody . . . . ........ . . il i Pancreatrema
AcetdDULtIN PIESEnts s £ 58 28 ¢ st o it 2 R NSRRI SEt o o0, I s o L S0 00 e P 8 ) 8he % 8 kv 105

Testes anterior to acetabulum; vitellaria extending to posterior end of body (Fig. 1.100). . ..................

Testes posterior to:acetabulim (i« ol s b i eaitey. <kt oni oy AN s o ) 4056 a8 106
Vitellaria unilateral, confined to posterior part of body (Fig. 1.101) . ... ........................ Athesmia
Vitelkdris ir oo lateral B amdst, 5 o o i R R e P L e e T 2 e i) 107
Anterior vitellaria at about level of ovary, posteriortotestes. . .. .......c.ociviiitirii i i 108
Anterior vitellaria at level of testes, extend considerable distance posteriad; ceca not reaching posterior

end of body; esophagus over 200 long (Fig: L.X02) . ccis i v v iiinsie stairasivbinre o siatsiss ile aie oo s Lyperosomum
Vitellaria extend short distance posteriad from level of ovary (Fig. 1.103) .................. Brachylecithum
Vitellaria extend about 700u posteriad from near ovary; ceca reach posterior end of body; genital pore pos-

terior tocecal fork:-esophagusabsent (Fig, L.LOA)., < e i o s o piosoionstat: sws iz sUeats relons wishasad s sis ase Corrigia

Vitellaria in thick dorsal layer of follicles; genital pore posterior to acetabulum (Fig. 1.105) . . ...............
(F. NANOPHYETIDAE) — Nanophyetus



110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Vitellaxiain clusters, anterion toacetabul i o s r e e s v ot e POy S s o 110
Vitellaria in lateral bands or zones, which may unite anteriad or posteriad ........................... 111

Genital pore median, anterior and lateral to acetabulum (Fig. 1.106); in gall bladderof host . . . . ............
(F. DICROCOELIIDAE, part) — Wetzelitrema

Genital pore lateral, by acetabulum; ovary anterior to acetabulum (Fig. 1.107); in intestine of host. . . ... .....
(F. STOMYLOTREMATIDAE) — Lecithodollfusia

Uterus with well defined coils posterior to ovary (Fig. 1.108). .. ................ (F. PLAGIORCHIIDAE) —
Plagiorchis, see species key

Wternsitormost part anteriortO.OVaTy aRATESEES!. i i wish i iy s o' ¥ st 65 dva's 378 5 spalaets B0 o bR e etd 112
Vitellaria not extending posteriad of anterior testis (Fig. 1.109); incloacaofhost .. .......................
(F. PHILOPHTHALMIDAE, part) — Cloacitrema, see species key

Vitellaria overlapping ceca, extending to posterior end; in intestineof host . . .. ....................... 113

Esophagus with pair of lateral diverticula (often obscure); vitellarian fields confluent anteriad of acetabu-
lum and at posteriorend (Big LAl Lo ol 2. Sama v ovn ey (F. CATHAEMASIIDAE, part) — Ribeiroia
Esophagus without lateral diverticula; vitellarian fields unite only at posterior end or not at all, rarely ex-
tendanterind ofiace A IIID N e I o e 65 ok arshits: 5 v, Ao Ba s &6 .o 5 10 316 0 BARas i 0.8 0.0 K A2 A4 o 114

Body ribbon-like, 30 mm long; testes and ovary slightly posterior to middle (Fig. 1.111). . . .................
(F. ECHINOSTOMATIDAE, part) — Cotylotretus
Body:shorter, not over12 mm longas Shaimes.t. o oo bRt ol (F. PSILOSTOMATIDAE) — 115

Body ovoid, short; acetabulum enormous, equatorial or post-equatorial; vitellaria lateral, extending from
level ofi pharynx:toitestes (FIge=0oll2) 5 oo s v vmiinm o s s, s 3 e 5§ 5 58 5 b5 % 5.5 &3 i Sphaeridiotrema
Body more or less elongate; vitellaria usually posterior in lateral fields; acetabulum less prominent (but
o L T R S o = B e T LT B e T, A 7 AR ISt 116

Caudal process present; cirrus pouch very long, reaching to near ovary; testes elongate (Fig. 1.113). ..........
Psilochasmus, see species key

Nocaudaliprocess; cirrussacusually Dot VErylong . . c.he vt s o S0 St Tmeh oo 5 ok aits At v s se v 56 5555 117

Bodyratherplump; acetabulumjust pré-equatorial . . . S a8 S5 oee oo W in i bre v s el s+ 8sle « s 51005 s 118
Body more or less elongate, sometimes rather slender; acetabulum near anteriorend ................... 120

Genital pore intercecal, just posteriad of or at cecal fork; cirrus sac extending to rear of acetabulum; ovary

medianseggsmumerous (Fig. Lo LTAY. o oo o v v oo et Mlsin s o o otis s i SRS L0 Psilostomum, see species key
Genital pore extracecal, by pharynx; vitellaria confluent posteriad; cirrus sac usually extending slightly pos-
teridd of acetabuluniziovary sUDmMBGIATY thici: Liks s »rEE il ot R il it e s o o 119
Vitellaria not extending anteriad of acetabulum; eggs number 1-15 (Fig. 1.115). . . .. ............ Psilotrema,
see species key

Vitellaria starting at level of pharynx; eggs numerous (Fig. 1.116) . ... ..........oouunn.. Pseudopsilostoma
Testes anteriortomidline of body (Fig WAL e i Sohasio i e s oin sl Sos s el sn sl s s a0 Sharmaia
Testes posterior to midline; vitellaria in two separate lateral bands . ... ...........ccovviiiiiieaa.... 121

Genital pore not muscular; vitellaria start at posterior border of acetabulum or more posterior (Fig. 1.118)
.................................................................. Psilorchis, see species key
Genital pore and atrium very muscular; vitellaria start anteriad of acetabulum (Fig. 1.119). . ...............
(F. CATHAEMASIIDAE, part) — Guaicaipuria
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Fig. 1. Trematoda (cont. - 4)
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GUIDE TO IDENTIFICATION OF SPECIES

Note: Includes all genera reported in recent literature and standard references as occurring in waterfowl,
with synonymy. Gives number of species in waterfowl, and approximate total number of species for com-
parison. For most isolated species a citation for description is given; for those in generic keys citations are
listed at the end of each genus key.

Genus Species Reported in Waterfowl

Acanthoparyphium — 5 species in waterfowl, of 9 species in genus; see key®

Alaria —A. alata, A. canis; larvae encysted in muscle from experimental infections; North
America; no key.

Amblosoma —A. exile, of 2 species in genus; rare; Europe; see Pojmanska 1972 for description.

Amphimerus — 3 species of 18 in genus; see key.

Anacetabulitrema —A. samarae, only species; rare; Europe; see Deblock and Rosé 1965.

Apatemon — 17 forms of 20 in genus; see key.

Apophallus — 2 species of 9 in genus; see key.

Aporchis —A. croaticus, of 8 species in genus; accidental or erroneous, originally described from
cormorant; Europe; see Stossich 1905.

Ascocotyle — 2 species of 29 in genus; see key.

Ascorhytis —A. charadriformis, only species; normally in shorebirds; North America; see Belopol’-
skaya 1952a.

Athesmis —A. rudectum, of 6 in genus; rare; South America; see Travassos 1944.

Atriophallophorus —A. minutus, of 2 species; infrequent; North America, Europe; see Deblock and Rosé
1965.

Austrobilharzia — 2 species of 10 in genus; see key.

Basantisia —B. tamsuiensis, of 5 species in genus; in duck from experimental infection; Asia;
other species all in kingfishers.

Bilharziella — 2 species of 3 in genus; see key.

Bothrigaster —synonym of Ophthalmophagus.

Brachylaemus —B. fuscatum, of about 64 forms in genus; rare in waterfowl, most frequent in pas-
serine birds; North America, Eurasia, Africa; see Skrjabin 1948.

Brachylecithum — B. longibursatum, Brachylecithum sp., of about 26 to 65 forms in genus; rare; Asia;
see Panin 1977.

Catatropis —9 of 15 species in genus; see key.

Centrocestus —C. formosanus, of 10 species in genus; in duck from experimental infection; Asia;
see Morozov 1952.

Cercaria — 2 species, larval stages; no key. Matured in ducks, final names not determined.

Cercarioides —synonym of Galactosomum.

Chinhuta —synonym of Bilharziella.

Cloacitrema — 2 species of 7 in genus; see key.

Clonorchis — C. sinensis, only species; rare in ducks, normally in fish-eating mammals; Asia; see
Skrjabin and Petrov 1950. -

Collyriclum —C. faba, only species; accidental, normally in passerine birds; North America, South
America, Eurasia.

Corpopyrum —synonym of Cyclocoelum.

Corrigia —C. obscurum, of 12 species in genus; rare; North America; see Daniels and Freeman
1976.

Cotylotretus — 2 of 3 species in genus; C. cubanicus, USSR (Europe), rare; see Artyukh 1958; C. gran-
dis, North America, South America, Europe; rare; see Kurashvili 1957. No descrip-
tion of C. cubanicus available.

Cotylurostrigea —synonym of Cotylurus.

;Key to Species in Waterfowl, pp. 40-87.



Cotylurus
Cryptocotyle
Curtuteria
Cyathocotyle
Cyathocotyloides
Cyclocoelum
Cylindrotrema
Dendritobilharzia
Diplostomum
Echinochasmus
Echinoparyphium
Echinostoma
Episthmium

Erschoviorchis
Euamphimerus

Eucotyle
Euparyphium
Galactosomum
Gigantobilharzia
Guaicaipuria

Gymnophallus
Haematotrephus
Haplorchis
Heterophyopsis

Himasthla
Himasthloides
Holostephanus
Hypoderaeum
Hyptiasmus
Ichthyocotylurus
Jilinobilharzia
Jubilarium
Lacunovermis
Laterotrema
Lecithodollfusia

Leucochloridiomorpha

Leucochloridium
Levinseniella
Linstowiella
Lyperosomum
Macrostomtrema
Maritrema
Maritreminoides
Mehlisia
Meiogymnophallus
Mesaulus
Mesorchis
Mesostephanus

Metametorchis
Metechinostoma
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—13 of 19 forms in genus; see key.

—4 of 7 species in genus; see key.

— 2 species, all in genus; see key.

— 7 of 17 species in genus; see key.

—synonym of Holostephanus.

— 6 of about 32 species in genus; see key.

— C. cygni, only species; rare; Australia; see Angel 1973.

— 2 of 3 species in genus; see key.

— 12 of about 59 forms in genus; see key.

— 11 of about 51 forms in genus; see key.

— 27 of about 50 forms in genus; see key.

— 30 of about 194 forms in genus; see key.

—E. colymbi, of 20 forms in genus; rare; typically in grebes; Eurasia; see Kurashvili
1957.

—synonym of Amphimerus.

—E. cygnoides, of 6 species in genus; rare, probably erroneous for waterfowl (in “poule
sauvage”); Palau I.

—9 of 10 species in genus; see key.

— 2 of about 18 species in genus; see key.

— G. baylisi, of 21 species in genus; rare; Eurasia, Africa; see Morozov 1952.

— 7 of 16 species in genus; see key.

— G. parapseudoconcilia, of 2 species in genus; experimental in domestic duck, natural
host unknown; South America; see Nasir and Silva 1972.

— 10 of 12 species in genus; see key.

—synonym (subgenus) of Cyclocoelum.

— 2 of 17 species in genus; see key.

— H. expectans, of 3 species in genus; rare; in fish-eating birds and mammals; Asia;
see Velasquez 1973.

— 5 of 23 species in genus; see key.

— H. bonus synonym of Curtuteria grummti.

— 6 of 18 species in genus; see key.

— 8 of 10 species in genus; see key.

— 4 of 8 species in genus; see key.

—synonym of Cotylurus.

— 2 species, all in genus; see key.

—J. skrjabini, only species; rare; Asia; see Morozov 1959.

— 4 species, all in genus; see key.

— error, transferred to Lecithodollfusia.

— L. anatina, of 2 species; rare; Asia; see Khotenovskii 1967.

—4 species, all in genus; see key.

— 3 of about 42 forms in genus; see key.

—9 of 25 species in genus; see key.

—synonym of Paracoenogonimus.

— L. anatis, of about 53 forms in genus; rare; Asia; see Belogurov and Leonov 1963.

—synonym of Basantisia.

— 13 of 43 species in genus; see key.

—synonym of Maritrema.

—synonym of Sharmaia.

—4 species, all in genus; see key.

—synonym of Cotylotretus.

—synonym of Stephanoprora.

— Mesostephanus sp., of 17 species in genus; accidental, probably typically in fish-
eating birds; Madagascar; see Richard 1965.

—synonym of Metorchis.

— M. amurensis, single species; rare; Asia; see Petrochenko and Khrustaleva 1963.
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Metorchis —9 of 16 species in genus; see key.

Microbilharzia —synonym of Austrobilharzia.

Microphallus — 14 of 49 species in genus; see key.

Moliniella — M. anceps, only species; rare, normally in coots and gallinules; Eurasia; see Skrjabin
and Bashkirova 1956.

Monilifer —synonym of Stephanoprora.

Nanophyetus —N. salmincola, only species; rare, most commonly in fish-eating mammals; North
America, Asia.

Neivaia —N. cymbium, only species; rare; South America; see Dubois 1959.

Neoacanthoparyphium — N. echinatoides, of 2 species in genus; rare; Europe; see Odening 1962b.

Neodiplostomum —N. spathula, of about 91 forms in genus; rare in waterfowl, normally in Falconi-

formes; Eurasia. Three other species in ducks, as larval cysts in muscles from
experimental infections.

Notaulus —synonym of Opisthorchis.

Notocotylus — 28 of 41 forms in genus; see key.

Odhneria ; — 2 of 3 species in genus; see key.

Ophthalmophagus — 3 of 4 species in genus; see key.

Opisthorchis — 7 of about 42 species in genus; see key.

Orchipedum — O. tracheicola, of 13 forms in genus; frequent; North America, Eurasia; see Skrjabin
1947.

Ornithobilharzia —no species in waterfowl.

Ornithodiplostomum — 2 species, all in genus; see key.

Pachytrema —P. calculus, of 9 species in genus; rare, mostly in gulls; North America, Eurasia, Aus-
tralia; see Yamaguti 1939.

Pancreatrema — Pancreatrema sp.; only 1 species described in genus; rare; India.

Paracoenogonimus — 2 of 5 species in genus; see key.

Paragymnophallus — P. odhneri, only species; rare; Europe; see Ching 1973b.

Parametorchis —synonym of Metorchis.

Paramonostomum — 17 of 33 forms in genus; see key.

Parapronocephalum —P. symmetricum, of 2 species in genus; rare, normally in shorebirds; Europe; see
Belopol’skaya 1952b.

Parastrigea — P. robusta, of 17 species in genus; infrequent; Eurasia; see Dubois 1968.

Parechinostomum — P. cinctum, only species; frequent; Eurasia; see Skrjabin and Bashkirova 1956.

Parorchis —P. acanthus, of 10 forms in genus; in ducks from experimental infection, normally
in shorebirds; North America, South America, Eurasia; see Skrjabin 1947.

Parvatrema — 5 of 10 species in genus; see key.

Paryphostomum —4 of 10 species in genus; see key.

Patagifer —P. bilobus, of 10 species in genus; rare; normally in Ciconiiformes; cosmopolitan; see
Skrjabin and Bashkirova 1956.

Pegosomum —P. ixobrychi, of 7 species in genus; rare, originally described from heron; Asia; see
Oshmarin 1970.

Petasiger — 7 of 24 species in genus; see key.

Phagicola — synonym of Ascocotyle.

Pharyngostomum —P. cordatum, only species; larvae encysted in ducks from experimental infection;

. Eurasia.

Philophthalmus — 10 of about 26 species in genus; see key.

Plagiorchis — 5 of about 95 species in genus; see key.

Pleuropsolus — P. somaterias, of 5 species in genus; rare; Asia; see Morozov 1960.

Posthodiplostomum —P. minimum, of 18 forms in genus; experimentally in domestic duck, normally in
herons and gulls; North America.

Proacetabulorchoides — P. anatis, only species; rare; Asia; see Oshmarin 1970.

Procerovum —4 of 5 spccies in genus; see key.

Prohyptiasmus — P. robustus, only species; frequent; Eurasia, Australia; see Bashkirova 1950.

Promptenovum — P. vanbenedeni, nomen nudum.

Prosthodendrium — Prosthodendrium sp., of about 45 forms in genus; rare, genus normally in bats;

North America; see Kocan and Kocan 1972.
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— 5 species, of some 5 to 25 species in genus; see key.

—P. mucronisertulatum, only species; in duck from experimental infection, normally
in rails; North America.

— P. mamilliformis, of 4 species in genus; rare; Asia; see Dubois 1968.

— P. indicum, nomen nudum.

—synonym of Trichobilharzia.

—P. cheni, of 2 species in genus; in duck from experimental infection, natural host
unknown; Asia; see Belopol’skaya 1963.

— P. varium, only species; rare; North America; see Skrjabin 1949.

— Pseudospelotrema sp., of 2 species in genus; rare; North America: see Deblock 1972.

— P. anatis, unidentified; genus suppressed.

— 7 of 9 forms in genus; see key.

— 3 of 9 species in genus; see key.

—4 of 9 species in genus; see key.

— 7 of 9 forms in genus; see key.

—P. genata, of 7 species in genus; infrequent, in fish-eating birds and mammals;
North America, Eurasia, Africa; see Morozov 1952.

— Q. caridinae, only species; rare; Asia; see Deblock 1973.

— 7 of 49 species in genus; see key.

—R. ondatrae, only species; infrequent, typically in muskrats and fish-eating birds;
North America, South America, Africa; see Skrjabin 1947.

—8. rarus, of 2 species in genus; common; Eurasia. Reported once to be a host re-
sponse of Prosthogonimus, but now declared a valid species; see Skrjabin 1962.

— 8. gatesi, only species; rare; Asia; see Sharma 1943.

— 8. kazachstanica, of 2 species in genus; rare; Asia; see Zhatkanbaeva 1964.

—synonym of Ophthalmophagus.

—synonym of Microphallus.

— 8. globulus, only species; frequent; North America, Eurasia; see Skrjabin 1947.

—8. litoralis, only species; rare, more frequent in shorebirds; Asia; see Belopol'skaya
1949.

— 6 of 25 species in genus; see key.

— 3 of 26 species in genus: see key.

— 3 species (2 experimental); no key: present only as larval cysts in muscles. S. falconis;
frequent; cosmopolitan.

— Tamerlania sp., of at least 18 species in group, subgenus of Tanaisia; rare, mostly in
passerine birds; North America, South America, Eurasia.

—2 forms of T. fedtschenkoi, of 34 forms in genus; rare, normally in shorebirds; North
America, Eurasia; see key.

—T. ardeae; larval form of Strigea falconis encysted in muscles; frequent; cosmopol-
itan.

—synonym of Typhlocoelum.

—synonym of Hyptiasmus.

— 28 of 34 species in genus; see key.

— 2 species, all in genus; see key.

— 3 of 21 species in genus; see key.

—4 forms, all in genus; see key.

—synonym of Typhlocoelum.

—synonym of Notocotylus.

—U. denticulatus, of 13 species in genus; in duck from experimental infection, nor-
mally in kingfishers; Eurasia; see Dubois 1968.

— V. longitestis, only species; rare; Asia; see Srivastava 1974.

— W. melanitae, only species; rare; Europe; see Rayski and Fahmy 1962.

—Z. lunata, only species; common; North America, South America, Asia, Africa; see
Skrjabin 1949.
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KEY TO SPECIES IN WATERFOWL

Genus Cyathocotyle
Family Cyathocotylidae
Note: Infections obtained by ingestion of freshwater snails (C. bithyniae, C. Bushiensis), leeches (C. opaca), or fish

(C. melanittae, C. prussica). Synonymy: C. fusa, C. gravieri, C. orientalis, and C. szidatiana synonyms of C. prus-
sica; C. fraterna erroneous report.

1. Testes (or at least one) elongate; cirrus sac 1/5-1/3lengthof body ............... ... ... ... .. 2
Testes ovoid; cirrusisac l/3-1/2 ofbodylengthi,’, . . i o v o' o ie s oim v bivs oms ool oas s sian s o s slais das 5
O N O ace D e b o 0 s o .5 47 s 5.4 1004 € 17 W% s o ) 418 92RO il 3
Acetabulum Presentis. it sron i AUGERRNEE L )¢ (o o el e s 0§ sl eva o e e w oo g ey e 0 ) A 4

3. Testes dissimilar, one ovoid, one elongate and bent in curve; cirrus sac narrow, 330u long, ex-
tends 1/3-1/4 of body length; eggs few, 4 in original figure (Fig. 2.1); Europe; in duck from

experimental infection, natural hostunknown . ............... .. ... .. ... 0L C. bithyniae
Testes similar, both elongate; cirrus sac 450-550u long, extends 1/4 body length; uterus with
40-50 eggs, 73-76u long (Fig. 2.2); N. America, Europe; infrequent . .. ............ C. bushiensis

4. Cirrus sac 360-700ux long, extends about 1/5 body length; uterus with over 100 eggs, 57-81u
Py o VA1 B (i R o G i i 00 Pt s L ALt T o S e LA S 28 L | ot C. indica
Cirrus sac 400-590u long, extends about 1/3 or more of body length; uterus with up to 41 eggs,
87-101u long (Fig. 2.4); Europe; in duck from experimental infection, natural host unknown

....................................................................... C. opaca

5. No acetabulum; body 1.25-1.44 mm long; testes 240-280x long; up to 16 eggs in uterus, 108-126x
long (Fig. 2.5); Japan; TaYE o i o s e ianin tl e s vt xosis s aas e vis & ovs s 5 o 6 whisia 3 bs C. melanittae

AT DU eIt s NI 0 . L s [TV o doit o o % o o o e e a0 6

6. Cirrus sac 3/5 of body length; holdfast organ about 3/4 of body width; body 0.4-1.11 mm long;
eggs number 3-12, 96-105, long; testes 110-435u long (Fig. 2.6); Eurasia; frequent . . . . C. prussica
Cirrus sac about 1/2 of body length; holdfast organ over 3/4 of body width; body 1.3-1.5 mm
long; eggs number about 45 in uterus, 85-92u long; testes 656-850u long (Fig. 2.7); Europe;
in‘domestic duck, natural host unknoWn J i . . o s e e v e s 5% s s s e e C. skrjabini

Descriptions: Mehra 1943; Khan 1962a; Sudarikov 1962, 1974; Petrov and Sudarikov 1963; Vojtek 1971.

Genus Holostephanus
Family Cyathocotylidae

Note: Infections obtained by ingestion of freshwater fish, or amphibia (H. volgensis). H. dubius, synonymized with
H. luehei by Erasmus but maintained as distinct species by Sudarikov, in duck from experimental infection, is not in-
cluded; cannot be separated in key from H. luehei.

1. Cirrus sac anterior of midline on left, connected by long canal to posterior genital pore; no ace-
tabulum; testes long-oval, in third quarter of body; eggs number 36, large, 122-129u long

(Big 3. 1) Ghintazirare in/domestic: goose s, e s 1, 1,0 00 s dudh s il i« AR IR H. lutzi
Cirrus sac in posterior half of body; acetabulum present; eggs less than 117x long (mostly less
than 100y), number less than 15. .. ....... A T Y s st ey e SRl R R 2

2. Testes subspherical, rear testis in posterior quarter of body; body 0.95-1 mm long; holdfast
organ 300 by 500p; eggs 90-100p long (Fig. 3.2); Europe;rare .................. H. curonensis
Testes ovoid, more anteriad, in third quarterofbody . ... ...... ... .. ... .. .. ... ... ... 3
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3. Ovary at level of middle of both testes; testes large, nearly opposite, in middle third of body;
stout spines on ventral side over holdfast organ (not described in H. dubius); body 0.5-0.7 mm
leng; eggs few, 70-100x long (Fig. 3.3); Europe; in duck from experimental infection, normally
intlarform Dirds: ol his s o e s e e s e e T A A H. luehei

Ovary anterior to one testis; one or both testes entirely in posterior half of body.................. 4

4. Testes 138-388u long; cirrus sac 152-359u long; body 0.538-0.742 mm long; holdfast organ
172-345u long; eggs 1-7, 69-117u long (Fig. 3.4); Europe; in duck from experimental infection,
natanal DOStOTBKIIOWIL s fare s, liorten i ol 0 is Bongieribe i ol i b SRR CEUR e o H. cobitidis

Testes 122-201u long; cirrus sac 293-348u long; body 0.448-0.736 mm long; holdfast organ 213-
297y long; eggs number 1-4, 82-98y long (Fig. 3.5); Europe; in duck from experimental infec-
tion, natural oSt ONIIOWIY & ot o rsus s i s el hasihis ALabEbiei & A0wIEa PR s shs e s H. volgensis

Descriptions: Sudarikov 1962, 1974; Vojtkova 1966; Opravilova 1968.

Genus Paracoenogonimus
Family Cyathocotylidae

Note: P. ovatus infections obtained by ingestion of freshwater fish; P. viviparus from freshwater snails. Synonymy:
P. katsuradai synonym of Ornithodiplostomum ptychocheilus.

1. Acetabulum present; holdfast organ less than half width of body; body 0.738-1.197 mm long;
cirrus sac 186-288y long; testes 175-186u diameter (Fig. 4.1); Eurasia; infrequent, normally

10, BIFAS OEPTRT s 5 stws b s falis wod cibeirieiil sgt pesaiiites o0 SR i S sl S P. ovatus
Acetabulum absent; holdfast organ more than half width of body; body 0.33-0.376 mm long;
cirrus sac 85-89u long; testes 66-71p diameter (Fig. 4.2); Europe; experimentally in domestic
duck; natural hostperhapsgulls oo & w S aniinn oot bt RIS S P. viviparae

Descriptions: Sudarikov 1962; Odening 1963b.

Genus Diplostomum

Family Diplostomatidae

Note: Infections obtained by ingestion of freshwater fish, or amphibia (D. micradenum). Synonymy: D. orientale
synonym of D. mergi; D. pelmatoides synonym of D. phoxini; D. baeri eucaliae synonym of D. scudderi; D. indistinc-
tum a subspecies of D. spathaceum; D. flexicaudum synonym of D. spathaceum indistinctum; D. gasterostei reported
synonym of D. pungitii, but retained in key.

1. Pseudosuckers very large, 180-280u long, semiovate or semilunar; vitelline glands reach anteriad
of rear margin of acetabulum; pharynx equals length of oral sucker; eggs in uterus number

up to 30 (Fig. 5.1); N. America, Eurasia; rare, normally in loons and grebes. .. ........ D. gevium
Psuedosuckers small, 50-145x long, reniform or semilunar; eggs few in uterus, number 1-12
............................................................................ 2

2. Ovary at junction of segments or at start of hindbody . . . ... .....oiviieiitiinne e 4

Ovary more posterior, at 25-28/100 of hindbody length; hindbody usually longer than forebody,
ratio 0.7-2.6; testes horseshoe-shaped; oral sucker longer than pharynx; acetabulum larger
than oral sucker, posterior to middle of forebody; vitelline glands usually not reaching anteriad
to acetabulum, ending in two lateral terminal masses posteriad (Fig. 5.2) ...... D. spathaceum —3

3. Body up to 4.45 mm long; Eurasia, Africa; rare, normally ingulls . . . . . .. D. spathaceum spathaceum
Body up to 3.4 mm long; N. America; rare, normallyingulls .......... D. spathaceum indistinctum
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10.

11368

. Genital atrium surrounded by muscular sucker-like formation; testes in anterior half of hind-

body; body 0.7-1.42 mm long; acetabulum and oral sucker equal size (Fig. 5.3); Europe; infre-
UGl s Bt B S o K e ey A I BRIV ok X ks v D. phoxini
Genital atrium normal, without muscular sucker; testes generally occupying more than half of
hindbody; acetabulum generally larger than oralsucker. . ........... .. ... .. oooiit 5

. Oral sucker small, 40-50x diameter, obscure; acetabulum about twice diameter of oral sucker,
slightly anterior to middle of forebody; body 1.2-1.5 mm long (Fig. 5.4); Eurasia; infrequent
................................................................. D. parviventosum

Oral sucker larger, obvious; acetabulum only slightly larger than oral sucker, or suckers sub-
(oG UTO LA i e s A e e e e e sl S S R R R e A 6

. Hindbody short, wider than long; testes filling 2/3 or 3/5 of hindbody; pharynx shorter than

oral sucker (Fig. 5.5); North America, Eurasia; infrequent . . ..................... D. pusillum
Hindbody longer than wide; testes filling anterior 1/2 to 3/4 of hindbody. .. .................... 1
«Hindbody:slightlylonger than forebod YRS e R o i iibit ol s o) seomais o o susayahen v 9 (s 95 s ae s 9 8
Hindbody'shorter thantorebodyi: « o Al s, iriiie o f il s doon forn s fils sl s WECs b dviss » fce: sk e n'als 9

. Forebody pouch-like, deeply concave ventrally; anterior end not trilobed; pseudosuckers shallow,

laterally at level of pharynx or its posterior margin; hindbody conical; pharynx smaller than
oral sucker; vitellaria end in two lateral subterminal masses in hindbody; holdfast organ often
covers acetabulum (Fig. 5.6); North America; in duck from experimental infection, natural host
UTIRIIOWIL s - - e e e e e e e e e D. micradenum
Forebody broadly oval, ventrally concave; anterior end slightly trilobed: pseudosuckers ob-
scure, anterior to level of pharynx; hindbody conical; pharynx longer than oral sucker; vitel-
laria end in two lateral subterminal masses in hindbody, extend anteriad of acetabulum in
forebody (Fig. 5.7); Europe; in duck from experimental infection, natural host unknown.........
D. gasterostei

. Pharynx 50p wide or more, ellipsoid; hindbody 2-3 times longer than wide; lobation at anterior

end of forebody weak, pseudosuckers small, at level of pharynx; acetabulum posterior to
middle of forebody; vitelline glands extend slightly anterior to acetabulum in forebody, two
lateral subterminal masses at posterior in hindbody (Fig. 5.8); North America; in duck from ex-
perimental infection, natural hostunknown. . ....... ... cooiviiiiii ..., D. scudderi
Pharynx less than 50 wide; hindbody length less than twice width

Pseudosuckers small, at level of pharynx, deep in parenchyma with canals to surface; pharynx
smaller than oral sucker; acetabulum slightly posterior to middle of forebody; hindbody oval;
vitellaria extend anteriad to middle of fore margin of acetabulum, two posterior lateral ter-
minal masses (Fig. 5.9); USSR; in duck from experimental infection, natural host unknown
.................................................................... D. gobiorum

Pseudosuckers large, prominent, at level of oral sucker and pharynx; forebody trilobed at ante-
rior end; vitellaria extend to acetabulum or more anteriad in forebody; hindbody conical or
eynAriCal,BTarmOW |« - o ' iale sl et s & o v 5w Ao e s g ol AR S O S D. mergi—11

Pharynx longer than or equal to length of oral sucker; acetabulum much larger than oral sucker,
posterior to middle of forebody; vitellaria with two posterior lateral terminal masses (Fig.
S50 EiasiattreGUEnt. . o\ . o saguls sl o e ksl balRrt e SRR e T D. mergi mergi

Pharynx shorter than length of oral sucker; acetabulum equal in diameter to oral sucker, slightly
anterior to middle of forebody; vitellaria with two posterior lateral subterminal masses; uterus
with 4 eggs (Fig, 5.11); North AMeTiCas TaTe . . 4 « v o« v v vo e i siasios sisin i sce D. mergi alascense

Descriptions: Sudarikov 1960, 1964; Williams 1966; Dubois 1968; Shigin 1969.



Genus Ornithodiplostomum
Family Diplostomatidae
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Note: Infections obtained by ingestion of freshwater fish. Synonymy: O. ptychocheilus palaearcticum synonym of O.

scardinii.

1. Body 0.67-0.76 mm long; oral sucker 44u long by 42u; acetabulum 33u long, 44x wide, smaller
than oral sucker; cuticle finely spined, especially in forebody (Figs. 6.1, 6.2); Eurasia; infre-
quentices seli St W L S e sl e e B e St s o O. scardinii

Body smaller, 0.47-0.53 mm by 0.23-0.28 mm; oral sucker 25-30x diameter; acetabulum 30u
diameter, about same size as oral sucker; spination in cuticle not described: North America; fre-
QUEnt AN IIETPATISETS. ¢85 v sis a5 ks s o £ ool 136 eset ot VLR o8s30 5 riw 6 558 %R % 4 5515 8 8 o0 1m O. ptychocheilus

Descriptions: Sudarikov 1960, 1964; Sudarikov and Kurochkin 1968.

Genus Tylodelphys
Family Diplostomatidae

Note: Infections obtained by ingestion of freshwater fish. Synonymy: T. conifera synonym of T. clavata.

1. Forebody not trilobed at anterior end; pseudosuckers lateral to pharynx, posterior to oral sucker; oral
sucker and acetabulum about equal size; body elongate, forebody spatulate, hindbody cylin-
drdcal (Fig: 7 1) RO a T ane e oy 2 5 it s v it Gl o e fiia e A0t 20 e p 8 A B ATAAR e T. lucknowensis

Forebody more or less distinctly trilobed; pseudosuckers not prominent, oblique, 41-99u long;
acetabulum and oral sucker subequal (Fig. 7.2); Eurasia, Africa; rare, normally in grebes . .. ... ..
T. clavata

Descriptions: Dubois 1968; Pandey 1973.

Genus Apatemon
Family Strigeidae

Note: Infections obtained by ingestion of freshwater fish (three forms assumed, three observed), or leeches (four as-
sumed, four observed). Synonymy: A. globiceps and A. sphaerocephalus synonyms of A. bdellocystis; A. casarcus syno-
nym of A. indicus; A. cobitidis and A. pellucidus synonyms of A. gracilis; A. gracilis exilis and A. skrjabini synonyms of
A. minor. Dubois (1968) lists several species as species inquirendae. Most authors report only A. gracilis, now believed

restricted to mergansers; the many collections called gracilis probably mostly pertain to A. burti and A. minor.

1. Genital cone small, poorly delimited from parenchyma, traversed by narrow hermaphroditic
duct, straight and scarcely muscular (Fig. 8.1); metacercariae developinfish ................. 2
Genital cone moderate to large, distinct from parenchyma by its musculature, traversed by large
muscular hermaphroditic canal, walls folded and often tortuous (Fig. 8.2); metacercariae de-
VEIOPITICEChES vy i v LTI I DAyt SR St ted iy Kk e b SR A BT SR 10

2. Vitellaria extend into forebody up to acetabulum; pharynx about 100x long; ovary well forward

at 11-19/100 of hindbody length; eggs small, 85-94u long (Fig. 8.3); Brazil, West Indies; rare
A. graciliformis

Vitellaria not reaching into forebody except rarely inventral wall . ......... ... ... ... ... .... 3
85 Pharyny small in 0B o er 0 AT € ey T et e et ss e £ et o i T RS O 5 s v gt ke 5
Pharynx large, average diameter oVer 100/ . .« .« v v« v v s vs v nnnsssvsssonnns A. somateriae — 4

4. Pharynx 75-120u diameter (average 120y) (Fig. 8.4); Arctic Europe; rare, ineiders ...............
A. s. somateriae

Pharynx 9-140u diameter (average 120u) (Fig. 8.5); North America; infrequent, in eiders and
SCOTEYS ¢ s b s e« ltls Bt AR it alcr s [+ e R L o ¢ th S 5 5% v A. somateriae fischeri
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10.

11.

12.

13.

14.

15.

. Testes very small, minimum diameter 1/12 of body length, in middle third of hindbody; forebody
cylindrical, 3/4 of hindbody length (Fig. 8.6); Japan; rare (species inquirenda) . . . . .. A. parvitestis
Testes larger, minimum diameter 1/5 to 1/10 of hindbodylength . . . .......................... 6

. Vitelline follicles extending into forebody only in ventral wall (Fig. 8.7); Australia; rare............
A. vitelliresiduus

Vitelline follicles all in hindbody, none anteriad of adhesivegland. . .......................... 7

. Hindbody wider than forebody; eggs large, 100-116x long (Fig. 8.8); India; rare (species inquir-
170 /1) R SRRt I s SRS ot 1, ST B B My R I T W T el R T S S A. indicus
Segments equal in width, or hindbody narrower than forebody . ............................. 8

. Eggs small, 87-92u long; ovary at 25/100 of hindbody from anterior end; body large, 2.4-3.3 mm
long (Fig. 8.9); Japan; rare (speclestquirenda) . .. ... :oseiveesasswssnswnsesa A. japonicus
Eggs larger, 90-115u long; ovary at 20-40/100 of hindbody from anteriorend . .................. 9

. Body 2.7-3.3 mm long; oral sucker 3/4 size of acetabulum; ovary at 20-26/100 of hindbody;

testes at 25-75/100 of hindbody; eggs 108-120u long, few (Fig. 8.10); metacercarial cysts
small, oval, 385 by 200y; Eurasia; frequent, usually in divingducks ............... A. fuligulae
Body 1.9-2.5 mm long; oral sucker 2/3 size of acetabulum; ovary at 22-40/100 of hindbody;
testes slightly more posterior, at 40-80/100 of hindbody; eggs 90-110ux long, few (Fig. 8.11);
metacercarial cysts large, 540-1,000p by 470-740u; North America, Eurasia; frequent, in

HIETEATISETS: s v o1 ne'a el 2% b er0S hath gl Shie 1l Ishas ol e oA AL S ets s Lot e s o e o lSbe ol Rt ey o8y A. gracilis
Forebody spherical; body up to 2.5 mm long (Fig. 8.12); Brazil; in muscovy duck (description in-
P 0| b1 o) I N I S e o gl S S o T R e e, S A. bdellocystis
Forebody of different form: cup-shaped, funnel-shaped, orsacculate ........................ 11

Genital cone very large, 640-850x by 420-5004 (retracted), 3/10 length of hindbody; body up to

5 mm long (Fig. 8.13); Australia; infrequent, inblackswan . ................... A. intermedius
Genital cone large, 440-660u by 300-450u (retracted), 1/3 or 1/4 length of hindbody; body up to
4.5 mm long (Fig. 8.14); North America, Eurasia; rare, ingeese. ... ................. A. anseris
Genital cone small or moderate, 145-470u by 180-330pu (retracted) . ............. ... ... .... 12
Pharynx moderate, 78-104p long by 57-92u, over half the length of oral sucker; genital cone
310-400x by 210-320u (retracted); body up to 3.3 mm long (Fig. 8.15); Europe; infrequent,
IEWEETISA: 5 sl s R s B e A L R ey T R B« T v T Wb 1o A. fuhrmanni
Pharynx small, weak, 33-85u diameter, less than half or rarely 1/2 length of oral sucker . ......... 13
Genital cone moderate, 235-340u by 180-245, (retracted), 1/4 to 1/6 length of hindbody .. ... .. .. 14
Genital cone small, 145-280u by 110-2004 (retracted), 1/5 to 1/7 length of hindbody ............ 15
Eggs 100-125x by 70-73y; ovary at 10-18/100 of hindbody, in first fifth; body up to 3.2 mm
long (Fig. 8.16); North America; infrequent, in all types of waterfowl . .. .......... A. canadensis
Eggs 87-98u long by 53-65p; ovary at 20-36/100 of hindbody length; body up to 2.4 mm long
(Fig. 8.17); Africasxare, in THalassarnis leWCONOTUS . o+ v o v viesl e s s o mia s o via s ot A. congolensis

Ratio of length of worm to average diameter of testes equals 4.8-7; genital cone 145-200u by
110-155u (retracted); body up to 2.5 mm long (Fig. 8.18); Eurasia; probably common, in any
(0 e H 7T Lok L i 2 R e oo TR S S A. minor

Ratio of length of worm to average diameter of testes equals 6.9-10.3; genital cone 150-280u
by 120-190pu (retracted); body 1.9-2.5 mm long (Fig. 8.19); North America; probably common,
fathormalyamsaduelc iz & 2 e oS Eaie e bt Lo et SIS R, et A. burti

Descriptions: Dubois 1968; Dubois and Angel 1972; Dubois and Nassi 1977.
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Genus Cotylurus
Family Strigeidae

Note: Infections obtained by ingestion of freshwater snails (C. brevis, C. flabelliformis, C. cornutus), leeches (C. cor-
nutus, C. strigeoides), or fish (C. erraticus, C. syrius). Synonymy: C. brandivitellata synonym of C. strigeoides; C.
cucullus and C. strictus synonyms of C. platycephalus; C. orientalis synonym of C. syrius; C. variegatus a misidentifi-
cation.

1. Body large, 4-13 mm long; normally in posterior of intestinal tract of host —cloaca, large intestine,
prpastexior nart OF STnallaTtestIne o saiinat s o wetue s s tioisis phaleastuming s gz ishehtiietuna it ANEIMREI 2
Body not over 5 mm long, generally smaller; in small intestine, usually the anterior .............. 3

1o

. Testes with numerous small, crowded lobes; oral sucker deep within forebody; vitellaria entirely
within hindbody (Fig. 9.1); in bursa of Fabricius or cloaca of host; North America, Eurasia; in-
trequent nonmally AT gLl T e i ool Pa e s b o e 2 o U o) oA e C. platycephalus

Testes with two or three large lobes, directed posteriad; vitellaria extend into forebody to
pharynx, in body wall and lobes of holdfast organ; oral sucker at anterior of forebody; ace-
tabulum much larger than oral sucker; opening of forebody at right angle to forebody axis;

eggs numerous (Fig. 9.2); in cloaca of host; Eurasia; infrequent . .................... C. raabei
3. Vitellaria in both forebody and hindbody (see also C. raabei, C. gallinulae hebraicus) . ........... 4
Vitetdria onlyinhindbodye. &t Mir i «romttertiativbi s o s Erataksibums o S e lobe oS S o 6

4. Vitelline follicles barely penetrate base of forebody ventrally in projecting point; testes with
three, sometimes four, elongate lobes, straight or sinuous, up to 700x long (Fig. 9.3): North
America, Furasig: rare; normallytn 10onsg oS nl un aut. sislon s sarobibie sl b & C. erraticus

Vitelline follicles extend into forebody walls and into lobes of holdfastorgan.................... 5

5. Vitellaria in walls of forebody, posterior to acetabulum; testes trilobed, lobes short, 300u by 360p;
oral sucker and acetabulum subequal; opening of forebody oblique; uterus with 20-24 eggs
(Fig. 9.4); North America, Europe; infrequent . . .« v . ou s wsias oo aiols s oo b s s C. strigeoides

Vitellaria in lobes of holdfast organ; acetabulum larger than oral sucker; opening of forebody
strongly oblique; forebody flexed strongly against hindbody, very muscular; posterior genital
bulb 140-170u in diameter, prominent muscular thickening at base on dorsal side; uterus with
30-60'eggs (Fig. 9.5); Australia; rare, IDSWaI « « o .o« oo susnsowsvamsssas C. magniacetabulus

6. Forebody opening at right angle to forebody axis; acetabulum in posterior of forebody (Fig. 9.6);
Asias InEreqUenti(SpectesMNGQUITEIIABY .« oo v e« wiva v o s woe e s uia s Sl s it (ubier sielats cpietuty C. japonicus
Forebody opening oblique to longitudinal axis; forebody subglobular, or subhemispheric.......... T

7. Sporadic vitelline follicles in forebody, few; forebody flexed strongly toward hindbody: acetabu-
lum equatorial in forebody; body up to 2-4 mm long; eggs 86-90u long (Fig. 9.7); North Amer-
ica?, Eurasia; rare, normally in Rallidae (Fulica, Gallinula) . ............ C. gallinulae hebraicus

MNowitelline folliclesingorebody . satv i s Sl Bind s A e s ki e o e SR G, Vi 8

8. Posterior end truncated; acetabulum larger than oral sucker; ovary near junction of segments,
at 8-22/100 of hindbody length; body up to 1.8 mm long; rear testis 160-340y long (Fig. 9.8);
Nofth:ATherica, Biorobeninfrequents. il anans Sl ER @ e s, S e C. brevis

Posterior end rounded, or sac-like with narrowedopening . . . ........ ... o iiireinan 9

9. Suckers subequal in size; body very small, up to 0.85 mm long; forebody strongly flexed, often
against hindbody; posterior end rounded (Fig. 9.9); North America, Eurasia; frequent. . ... ... ...
C. flabelliformis

Acetabulum larger than oral sucker; body over 2mmlong . ................. ... ... .. ... .... 10
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10. Ovary in anterior of forebody, at 16-34/100; testes with two or three lobes, directed postero-
dorsad: egoS FEWIOTNUMETOUS .« v's s o i pelorsats it G RN SE R RIIE W G 300 5 0088 o 0% 4.6 % o8 47800 40 &0 11
Ovary more posteriad, at 34-50/100 of hindbody; testes large, multilobed with large lobes;
hindbody subreniform or sacciform, body up to 4 mm long; eggs numerous, large, 82-126u

long (Fig. 9.10); North America, Eurasia; rare, or reported erroneously in waterfowl, normally
TTACS) s st o T o oo M R e e i o A iy 7 o T LR S e G C. pileatus

11. Body up to 2.75 mm long; ovary at 16-34/100 of hindbody length; forebody subhemispheric,
cup-shaped, attached excentrically (off center) to hindbody; eggs numerous, 81-110x long
(Fig. 9.11); cosmopolitan; very common, normally in Charadriiformes and perhaps Anseri-
formes, probably many waterfowl reports confused with C. brevis ... .............. C. cornutus

Body up to 3.5 mm long; ovary at 22-25/100 of hindbody length; forebody subglobular, attached
concentrically to hindbody; testes large, second much longer, 500-568y long; eggs few (13-21),
large, 105-187xlong (Fig. 9.12); Eurasia; Tare .5 ouilis . st e o v sssvvs s s ot aone o C. syrius

Descriptions: Sudarikov 1959; Dubois 1968; Dubois and Angel 1972.

Genus Austrobilharzia

Family Schistosomatidae

Note: Infections obtained by direct invasion by larvae through skin, in marine waters (A. terrigalensis; A. pricei —un-
known). Synonymy: A. canadensis, A. chapini, A. manitobensis, and A. variglandis all regarded as synonyms of A. ter-
rigalensis.

1. Acetabulum sessile. Male: 28 testes, pre-equatorial; ceca unite about 1/5 body length from pos-
terior; no cross ridges described in gynecophoric canal; oral sucker 125-150x diameter, ace-
tabulum 185p diameter; body 5.3-6 mm long. Female: acetabulum 67-70x diameter, oral
sucker weakly developed; ovary over 1,300x long, spiral with about 18 loops; body 9 mm long,
0.112 mm maximum width (Figs. 10.1, 10.2); North America; rare, ingeese . . . .. ....... A. pricei

Acetabulum stalked. Male: 12-20 testes, extending posteriad to middle of body; ceca unite about
1/3 body length from posterior; gynecophoric canal with transverse ridges with rows of spines;
oral sucker and acetabulum both 200y diameter; body 3.5-4.5 mm long. Female: body 3.2-
5 mm long; acetabulum 65u diameter, oral sucker 50u; ovary 400-800u long, spiraled with
less than 10 loops, at about middle of body (Figs. 10.3, 10.4); North America, Oceania, Aus-
ST YV a (oo 10 (Yot g TR L PR T IR 0 e i o ke, it W SRR A. terrigalensis

Descriptions: Wetzel 1930; McLeod 1936; Stunkard and Hinchliffe 1952; Bearup 1956; Farley 1971.

Genus Bilharziella

Family Schistosomatidae

Note: Infections obtained by direct invasion by larvae through skin. Synonymy: B. lali synonym of B. polonica; B.
indica suggested to be synonym of B. polonica.

1. Male: testes number 70-80; body 2.95 mm long, 0.375 mm wide; acetabulum 500u from ante-
rior end; esophagus 3754 long. Female: 1.8 mm long, 0.89 mm wide; ovary elongate, 1554 long,
posterior (!) to reunion of paired ceca; esophagus 225u long (Figs. 11.1, 11.2); India; rare
....................................................................... B. indica

Male: testes number 50-110; body 4 mm long, 0.5 mm wide; acetabulum 860u from anterior
end; esophagus about 500u long. Female: 2.1 mm long, 0.25 mm wide; ovary elongate, ante-
rior to union of paired ceca (Figs. 11.3, 11.4); Eurasia, Africa; very common ......... B. polonica

Descriptions: Skrjabin 1952; Baugh 1963; Khalifa 1972.
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Genus Dendritobilharzia
Family Schistosomatidae
(Females only)

Note: Infections obtained by direct invasion by larvae through skin. Synonymy: D. anatinarum and D. odhneri syno-
nyms of D. pulverulenta. Male of D. asiaticus unknown.

1. Ovary 2,800u long, in seven coils; genital pore terminal at anterior end; eggs oval, 27-33u long,
with straight terminal spine; body 6 mm long (Fig. 12.1); India; rare (species inquirenda) . . . . . ...

D. asiaticus

Ovary 150-610u long; genital pore 150-480x from anterior end; newly laid eggs round, 49-65u
diameter, without spine; older eggs oval, larger; body 2.95-13.3 mm long (Figs. 12.2, 12.3);
North America; Eurasia, North Africa;common............................ D. pulverulenta

Descriptions: Mehra 1940; Skrjabin 1952; Ulmer and Vande Vusse 1970.

Genus Gigantobilharzia
Family Schistosomatidae
(Males only)
Note: Infections obtained by direct invasion of larvae through skin. Synonymy: G. suebica synonym of G. vittensis.

Females of three species not described. All measurements extremely variable, depending on degree of relaxation or
contraction of body.

1. Cirrus sac and external seminal vesicle entirely between paired ceca (anterior to cecal reunion);

genital pore just anterior to cecal reunion; one or nosuckerspresent. . .. ......... .0 2
External seminal vesicle at least partly posterior to cecal reunion; genital pore at anterior end of
gynerophoricicanalsmgisackers presenteifis ums sds S Eal. om0 bamet Sl SRS 3

2. Oral sucker present; gynecophoric canal not seen (absent?); body length unknown, posterior end
not seen; eggs 130x by 100y, elliptical with minute spine (Fig. 13.1); Europe; rare, perhaps nor-
mallyiin galls angrébes cosdin it medlmmatvd ose el Bkl s G. monocotylea

No suckers; body extremely long, 83-165 mm long; gynecophoric canal 500-1,300u long, just
posterior to cecal reunion; esophagus 180-600x long; testes number over 700; posterior end
widened, truncate; female 30-35 mm long; eggs oval, about 100x long (Fig. 13.2); North Amer-
e Binrasias rare cnornally ingnlls. . . oo ke il o o S LS SR A RS R G. acotylea

3. External seminal vesicle partially posterior to cecal reunion; gynecophoric canal with or without
L5 E oo e b seTo ua Yo o2 o (o L AR RN B e TP R R S A e S s S e 4
External seminal vesicle entirely posterior to cecal reunion (reunion at junction of cirrus sac and
seminal vesicle); transverse supporting bands present in gynecophoriccanal .................. 5

4. External seminal vesicle starts at about 100x before cecal reunion; gynecophoric canal without
transverse supporting bands, 180-210u long; testes number 139-170; body 7.6-9 mm long
(B RY s ATTICASTANE s dasistits = bpaisti o ¢ivldis sy wbets T e R D D2 8 e s G. plectropteri

External seminal vesicle starts about 200x anterior to cecal reunion; gynecophoric canal 1,250u
long, with four to five transverse supporting bands; testes number 57; body 15 mm long
(0 S e e e e i T e R e R R e G. nettapi

5. Gynecophoric canal 86-153u long, with one transverse supporting band or ridge; testes num-
ber 208-245; body 12-18 mm long (Fig. 13.5); Europe; rare, in duck from experimental infec-
tongnormallyAngullss.c. TR el e Rty s e e st e AL e 4% e AR AT G. vittensis

Gynecophoric canal 1,400-1,500u long, with 14-15 transverse supporting bands; testes number
280; body 2] mmlongi(F1g..18:6): ATLICAITATE. s siis iy T gl o oiidin s b v a4 o1 G. adami
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Gynecophoric canal 812-2,320u long, with 55-60 transverse supporting bands; testes number
785; body 26 mm long; posterior end variable, rounded or expanded (Fig. 13.7); Europe; in
duck from experimental infection, normallyingulls. . ........... ..o G. mazuriana

Descriptions: Skrjabin 1952; Fain 1960; Reimer 1963b; Doenges 1964; Ulmer 1968; Khalifa 1974.

Genus Jilinobilharzia

Family Schistosomatidae
Note: Infections obtained by direct invasion by larvae through skin from fresh water.

1. Reunion of paired ceca in male at rear half of cirrus sac, toward middle of gynecophoric canal,
anterior to genital pore, 490x posterior to acetabulum; male longer than female, 3.85-
4.545 mm and 1.98-2.865 mm long, respectively; testes number 83-132; cuticle without
spines; gynecophoric canal 735-1,053u long; eggs spindle-shaped, 156-256x long (average
1964 by ST ) (Fig, 14.1): CDINASTATE & s vl tieesn o s enie s 0w v s koie 6 s 0ATs s s hors isie s o o J. crecci

Reunion of paired ceca in male at posterior end of gynecophoric canal, posterior to genital pore;
male shorter than female, 2.3 mm and 3.4-4 mm long, respectively; testes number 50-70;
gynecophoric canal perhaps about 200x long; eggs spindle-shaped, 2564 long by 62u (Fig. 14.2);
Taiwan; rare, in domestic duck (not recorded since 1927) .. ..................... J. yokogawai

Descriptions: Price 1929; Liu and Bai 1976.

Genus Trichobilharzia
Family Schistosomatidae

(Males only)

Note: Infections obtained by direct invasion by larvae through skin or mouth. Taxonomy difficult and disputed; eight
species with only males described. Synonymy: T. berghei reported synonym of T. anatina, but retained in key; T.
maegraithi synonym of T. brevis; correct name of T. szidati reported to be T. parocellata, but szidati retained in key;
correct name for T. elvae disputed; T. yokogawai transferred to Jilinobilharzia. T. adamsi omitted, male not de-
scribed, experimentally in domestic duck, natural host not known, North America. T. kossarewi omitted, description
inadequate, cannot be keyed, in wild duck, Europe. No descriptions available for T. jianensis and T. paoi, omitted
from key, both in domestic ducks, China.

B darasites ot veinsof nasal Fossae0f OSt 15 ol win St Smite Lis wai, T e e T s R o B R e B 2
Parasites of portal, mesenteric, or renal venous plexusofhost. ... ................ ... .00, 5
2R CUTioleSDInYes so ot ekt e e el I S R v e ey e e olon e Gt e S S R s el 3
Cuticle appearing bare, any spines or tubercles visible only with oil-immersionlens .............. 4

3. Cuticle with fine spines in tufts in testicular region; gynecophoric canal 410-420u long, lined
with long fusiform spines; external seminal vesicle 155u long with 5-6 turns, starts 30x behind
acetabulum; eggs elongate, rhombic, with very small appendage at one pole; body 3.5+ mm
oatdl e LT RN T (e T 1 R e L P R S L e T. duboisi

Cuticle with fine spines evenly distributed; gynecophoric canal 250-325 long, lined with spines;
external seminal vesicle 120-220x long, with five turns, starts about 50u posterior to acetabu-
lum; egg fusiform; body 21 mm long (Fig. 15.2); Africa;rare . .................... T. spinulata

4. Cuticle covered with small tubercles; gynecophoric canal 219y long; seminal vesicle 130 long
with five turns, starts just after acetabulum; eggs fusiform; body 6.1+ mm long (Fig. 15.3);
Africa, India; rare, in domestic duck, originally described inibis................... T. rodhaini

Cuticle smooth or covered with spines visible only by oil-immersion lens; gynecophoric canal
300-350p long; seminal vesicle 250-340u long, with four to six turns; egg fusiform; body 17-
158373 Vea e Fo a0 75 o T ka3 HIRTo0 6 oTe ) 7 1 (O BT e O ol W S RSN IR e S T. nasicola



. Body very long, 12-50 mm long, maximum width 100-200yx; gynecophoric canal 920x long; in
Teese An0SWATIS « 5 5 %o« e e s T 6
Bpdy small, 2.5-8 mm long, maximum width 150y, generally less than 100u; gynecophoric canal
3Ty g o) gl 1) o1 o RN NN 0 sl T - ot B B f e B B SR L 7

. Body 33-50 mm long; gynecophoric canal 920u long, posterior portion muscular, spines lining
posterior end (Fig. 15.5); North America; common in swans, one record in geese . . . . . . . T. brantae
Body 12+ mm long; gynecophoric canal “short,” muscular, lined with spines (Fig. 15.6); Eurasia;
e QUETIE, TIISWATIS': &% oy 0 o v dhaits 5 o BT e e e s e e e i L e T. filiformis
JiGynecophoricicanal 500-1-500p10n0g: i din s = ohasiome i 5 ik Bl il st Sl Sy s« S o s 8
(Gyaecophoriceanal notover 500 AlODT umm s kot A s ate w5 Ak B ) s T 9

. Gynecophoric canal 1,300-1,500x long; cuticle spiny; cecal reunion 75-110x posterior to acetabu-

lum; external seminal vesicle very short, 90-110u long with 2 turns; body 7-8 mm long (Fig.
F T T Ce O Y M Rt O i e T L A S e e el i R s T. anatina
Gynecophoric canal 500-620u long, pyriform; cuticle covered by small grains; cecal reunion at
start of gynecophoric canal; external seminal vesicle 260-310x long, with 3-4 spirals; body

b:1-6.8mmlong (Figrd5I8): ABLICA: BATE S e sritrl b b e <o s » inoin s s 5 4 ok 0% T. schoutedeni

9. Esophagus enlarged at posterior end before cecal fork, often bulb-like . . . ..................... 10
Esophagus not enlarged at posterior (or at least notsofigured) .. ........... ... ... ... ...... 15

10. Cecal reunion located anterior to gynecophoriccanal . . . ......coovviiii i enernennn, 11
Cecal reunion located within area of gynecophoric canal; canal shallow, 375u long; body up to
3.7 mm long; North America; freqUEnEii. w2 et sis sae s 3s mai oo s v At 3 4 T. querquedulae

11. Cecal reunion just posterior to acetabulum, before seminal vesicle. . .. ....................... 12
Cecal reunion along area of seminal vesiole s oy e om s s oo o mgat ey il PR R 13
Cecal reunion after seminal vesicle, at start of gynecophoriccanal . .......................... 14

12. Gynecophoric canal 60-100u long, spines not reported in lining; body cuticle smooth; seminal
vesicle 200-220u long; body over 5 mm long (Fig. 15.9); North America; in duck from experi-
mentalintection, natural NOSENITIONVIIY 5 210 b s s e b et v o, iy i S 8 R I R e T. elvae
Gynecophoric canal 100-190u long, spines not reported in lining; body with fine spines?; seminal
vesicle long, with 4 turns; body up to 7.5 mm long (Fig. 15.10); North America, Asia; infre-
(013 ()¢ (oSNNI Dl St ol P T I B S S 0 o e T. physellae
Gynecophoric canal not seen (inconspicuous?); seminal vesicle 590u long, starts 170u posterior

to acetabulum; body to 5.5 mm or more long (Fig. 15.11); North America; in duck from experi-
mental intection. natiral NOSE UNRKTIONWD ke vk ekt b b i s TRy s e T. stagnicolae

13. Gynecophoric canal 92-288u long, ventral surface spiny; seminal vesicle 143-463u long, convo-
luted; body 2.5 mm or more long (Fig. 15.12); North America; in duck from experimental in-
fection, natural host unknown (probably ducks) . . . .. covvviiiiiiiiiiiiiii i, T. alaskensis
Cecal reunion at anterior end of seminal vesicle; gynecophoric canal 220u long, no spines de-
scribed; seminal vesicle 200 long, convoluted; body 3 mm long (Fig. 15.13); Europe; rare
....................................................................... T. szidati
Gynecophoric canal 300-450u long, lined with spines; seminal vesicle 140-210y long, convoluted;
cuticle covered with spines; body 5.4-6.6 mm long (Fig. 15.14); North America; in duck from
experimental infection, natural host unknown, but probablyducks .............. T. oregonensis

14. Cecal fork about 150 anterior to acetabulum; gynecophoric canal 220-260x long, spiny; body

6.4 mm long (Fig. 15.15); Southeast Asia; in duck from experimental infection, natural host
IO Gy 1 b oo AR e e e R i i w6l s 6 i T. brevis
Cecal fork just anterior to acetabulum; gynecophoric canal 166-249u long, spiny; acetabulum
with anterior cleft; body 5.7 mm long (Fig. 15.16); India;rare ...................... T. indica

49
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15.

16.

17.

18.

19.

20.

21.

22.

Cecal fork just anterior to acetabulum; seminal vesicle length more than half distance between
acetabulum and gynecophoric canal; gynecophoric canal 212-345x long, spiny: body 3.2-
5.7 mm long (Fig. 15.17); North America; in duck from experimental infection, natural host

5073 0T, 1 LR o P R e T O i a6 A O A R o s AR o R T. cameroni
Gynecophoric.canal lessithan TOOZIONT! o dv et ai e s ealacs waid et o T. elvae, see 12
Gynecophoric canal generally between 100 and 200ulong . ..........o i 16
Gynecophoric canal generally between 200 and 300ulong .. ... ... ..oy, 19
Gynecophoric canal generally between 300 and 500ulong .. .......... ... ... ... . ... ... 23

Seminal vesicle short, extends less than half the distance between acetabulum and gynecophoric
canal, some distance posterior to acetabulum, in spiral of 3-4 turns; gynecophoric canal 144y
long,spiny:(Big.15.18):North Amerioas Tare s . ket SRl LR e T. burnetti

Seminal vesicle long, extends more than half distance between acetabulum and gynecophoric
(o5 101 LR s S L e B PRI St S g S YA e S SN SOt 5 SRS s S P 17

Cecal fork about halfway between anterior end and acetabulum, gynecophoric canal 144y long,
spiny; seminal vesicle in about six loops; body about 4 mm long (Fig. 15.19); North America;

TR Tt <l e, S e S O Sl 8 Sen e e e sl i e AR T. kegonsensis
Cecal fork much closer to acetabulum than toanteriorend. .. ........... ... o inen.., 18
Cecal reunion just posterior to acetabulum, anterior to seminal vesicle . .. ... .. .. T. physellae, see 12
Cecal reunion at anterior end of gynecophoric canal, posterior to seminal vesicle. . ... ..... T. indica,

see 14

Cecal reunion not seen (probably close to acetabulum); gynecophoric canal 125u long, spiny;
seminal vesicle long, in four to six loops; body 3.6 mm long (Fig. 15.20); North America; rare
.................................................................. T. horiconensis

Cecal fork just anterior to acetabulum (less than itsdiameter) .............................. 20
Cecal fork about150/uanterior 0 aCETADUIITN . ols « wie e 4\ s ois 5o lo s suolsl i weah 5 i Ix oo O o€ e ah s 5 16 e 21
Gynecophoric canal 257-306x long, spiny; cecal reunion not seen; body 5.6 mm long (Fig. 15.21);

N OTNTATITOTICR S FATE: L vt i ety ekt B ST TN S S R b b e S AT T T. waubesensis
Gynecophoric canal 166-249y long, spiny; cecal reunion at start of gynecophoriccanal ............
T. indica, see 14

Cecal reunion closely posterior to acetabulum, along seminal vesicle . .. ...................... 22
Cecal reunion at start of gynecophoric canal; canal 220--260u long, spiny. . ......... T. brevis, see 14
Cecal reunion at anterior end of seminal vesicle; gynecophoric canal 220x long, no spines de-

eyl oTa s bk I S ke A DA e L et e S e A P s T. szidati, see 13
Cecal reunion at 1/3 length of seminal vesicle from its anteriorend. .. .......... T. alaskensis, see 13

. Cecal fork 50-75u anterior to acetabulum (about 1.5 to 2 times its diameter); cecal reunion at

anterior of gynecophoric canal; canal 280-375u long, spiny; seminal vesicle length less than
1/2 distance between acetabulum and gynecophoric canal; body 4.4-5.8 mm long (Fig. 15.22);
Vi 0 (P09 520 Uk Vi s B g I e Sl S S o PR o i e O Al S T. berghei
Cecal fork just before acetabulum (length of its diameter or less); cecal reunion at start of gyne-
GO T O AT AL, N 24

. Seminal vesicle length 1/2 or more of distance between acetabulum and gynecophoric canal. . . . . .. 25

Seminal vesicle length less than half of distance between acetabulum and gynecophoric canal
............................................................................ 26

. Seminal vesicle length more than 1/2 distance between acetabulum and gynecophoric canal

............................................................... T. cameroni, see 14
Seminal vesicle length about 1/2 distance between acetabulum and gynecophoriccanal .......... ..
T. oregonensis, see 13
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26. Cecal reunion posterior to genital pore, within gynecophoric canal . ........ T. querquedulae, see 10
Cecal reunion just before gynecophoric.canal s . i, i sivle dii o i ene b sis S0lsis s vaide e s ee e s 27

27. Gynecophoric canal 320-510u long, spiny; body 7-8 mm long, spiny (Fig. 15.23); North America,

FurasiasintreqUuent’ o e 0 e e Rt G R S U PR S P e S T. ocellata
Gynecophoric canal 480-500x long, spiny; body 3.8-5.5 mm long, spiny (Fig. 15.24); Eurasia;
INEYEQUEDE. o 5 ) v i e o mmidiacvaiiis i o iy SR Pt VI A S O PR e I e T. kowalewskii

Descriptions: McLeod 1937; McLeod and Little 1942; McMullin and Beaver 1945; Neuhaus 1952; Skrjabin 1952; Wu
1953; Edwards and Jansch 1955; Fain 1955, 1956, 1959; Macy et al. 1955; Farr and Blankemeyer 1956; Bykhovskaya-
Pavlovskaya and Ryzhikov 1959; Harkema 1960; Baugh 1963; Basch 1966; Tang and Tang 1976; Liu et al. 1977.

Genus Cyclocoelum

Family Cyclocoelidae
Note: Infections obtained by ingestion of freshwater snails. Synonymy: C. halli synonym of C. brasilianum; C.
capellum synonym of C. odeningi; C. lanceolatum synonym of C. vanelli; C. microstomum and C. pseudomicro-

stomum synonyms of C. mutabile, or C. microstomum distinct; C. neivai synonym of Neivaia cymbium.

1. Gonads in triangle with ovary anterior to testes: testes contiguous; uterine loops bent posteriad

iV itronnmidline oflboty oty 10 00 3 i wlaIEI A Cr s ol S I I S S 2
Gonads in triangle, ovary between testes or opposite one of them; testes separated from one
another; uterine loops more or less horizontal, not in series of inverted Vs . .. ................. 3

2. Vitellaria in narrow bands lateral to ceca, confluent posteriorly; uterine loops extend across ceca;
pharynx 330-550u diameter; genital pore at cecal fork; eggs large, 250x long; body 17-29 mm
long (Fig. 16.1); North America, Eurasia, Africa, Australia; rare, normally in Charadrii-
FOYINES. "5 sl s sumisis & a4 4 5ot ar o 55565 R 2O A T R et RESLL R b Ut e M RS C. vanelli

Lateral bands of vitellaria not confluent posteriorly, narrow gap present; uterine loops overlap
ceca, may extend across them; genital pore at level of middle or posterior end of pharynx;
pharynx 165-298u long; eggs 117-150u long; body 14 mm long (Fig. 16.2); North America,

Australia, Eurasia; rare, normally in Charadriiformes . . ... ..ccouem oot vaoosineneas C. tringae
3. Body less than 15 tmalOng . « v 5o swn simis st tiehe siaiels o s moikeo s laens s 5l ooy AR AR DGO 4
Bodyilarge; 1480 mmilonpa, 1 ¥l vv-0n e < 00us I L pesin ol s ORISR AT SIS IR 5

4. Ovary at level of first testis, much smaller than testes; pharynx weak, 263-307x diameter, vitel-
laria lateral, outside ceca, extend from anterior of cecal fork posteriad past level of testes to
posterior vesicle, not confluent; body 11-14 mm long; eggs 130-161x long (Fig. 16.3); North
America, South America, Eurasia; rare, normally in Charadriiformes............ C. brasilianum

Ovary at level of posterior of anterior testis, nearly equals size of testes; pharynx large, 380-
550p long by 620-740p; vitellaria lateral, extracecal, extend from posteriad of cecal fork to
level of second testis; body 9-11 mm long; eggs 129-154u long (Fig. 16.4): Asia; infrequent
..................................................................... C. odeningi

5. Vitellaria extend from anteriad of cecal fork posteriad past level of testes, not confluent, along
outer edge of ceca; ovary generally between testes; pharynx 200-490u diameter; body 6-30 mm
long (Fig. 16.5); North America, Eurasia, Africa; rare, normally in charadriid birds . . C. obscurum

Vitellaria extend from area of cecal fork to posterior of testes, not confluent, over ceca; pharynx
very large, 800-1,270x diameter; ovary generally opposite rear testis; body 14-22 mm long;
North America, Eurasia; infrequent, normally in gruiform and charadriiform birds . . . ..........

C. mutabile —6

6. C. mutabile has been divided as follows: Genital pore at posterior border of pharynx; vitellaria
in narrow compact marginal band, extending anteriad of cecal fork (Fig. 16.7); in Charadrii-
<0700 0 AR el e IS S IO N, S G e A S R C. mutabiless. str.
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Genital pore anterior to pharynx; vitellaria in broad loose band over ceca and in marginal area,
anterior ends posteriad of cecal fork (Fig. 16.6); in Rallidae (Fulica)............ C. microstomum

Descriptions: Bashkirova 1950; Dubois 1959, 1965; Odening 1964; Macko 1965.

Genus Hyptiasmus
Family Cyclocoelidae

Note: H. oculeus infections obtained by ingestion of freshwater snails. Synonymy: H. coelonodus, H. laevigatus, H.
magniproles, H. theodori, and H. tumidus all synonyms of H. arcuatus; H. oculeus reported to be synonym of H,
arcuatus; H. magnus synonym of Prohyptiasmus robustus.

1. Transverse uterine loops extend across ceca only in posterior half of body, enclose rear gonads

byrlateral prolongations from in FrONEOROVALYS o s SRRt S, L oh Ll v b i s se s aen e o s s e s e s 2
Transverse uterine loops extend across ceca along entire length of body; latero-posterior pro-
longations meet posterior to cecal arc and rear testis (Fig. 17.1); Eurasia; rare . ........ H. oculeus

2. Each testis with supplementary bean-shaped body on posterior side (Fig. 17.2); Europe; rare
........................................................................ H. vigisi

3. Uterine loops confined to posterior third of body; ovary very close to or touching rear testis,

testes 2, 720 apart (Fig 7 3): Urope ) Fare s s et C ot i v el a o el v sw ais w4 s H. witenbergi
Uterine loops fill space between ceca up to cirrus sac; ovary near but separate from rear testis
(Fig. 17.4) s BEurasia; Central ATerica COmMON . sl s e A e e s w6 a5 aasnens H. arcuatus

Descriptions: Bashkirova 1950; Savinov 1960.
Genus Ophthalmophagus
Family Cyclocoelidae

Note: Source of infections unknown. Synonymy: O. massinoi and O. nasicola synonyms of O. singularis; O. plectro-
pteri synonym of O. magalhaesi.

1. Body 5 mm long (immature); vitellaria extracecal, not extending posteriad of level of ovary;
uterus intracecal, all anterior to ovary; testes in middle third of body, tandem (Fig. 18.1);

Alricar SOUth ATETH R TATE . < o o et iR ox & sy 1 2 15 47 o g 5266 O. variolaris
Body 10 mm or more long; vitellaria overlapping ceca; uterine loops crossing ceca to lateral fields;
testes in posterior half of body, more or less oblique to one another. . . ....................... 2

2. Body 10 mm long; testes in posterior third of body, oblique or slightly oblique to one another;
vitellarian fields confluent along posterior cecal arc; pharynx 200-350p diameter (Fig. 18.2);

I (o S e O e n | BTGNS B IR T o oy o i, o 4 e AR 1 0 6 v i o T N iy O. singularis
Body 15 mm long: testes in posterior quarter of body, slightly oblique; vitellaria extend posteriad
to level of anterior testis; pharynx 870u diameter (Fig. 18.3); Africa, South America; infre-
GUETIEd ot b S It i bt foms. s et ek ol o oo B MR I S S e O. magalhaesi

Descriptions: Bashkirova 1950.

Genus Typhlocoelum
Family Cyclocoelidae
Note: Infections obtained by ingestion ot freshwater snails (T. sisowi). Synonymy: T. americanum, T. flavum, T.

gambense, T. obovale, T. reticulare, T. sarcidiornicola, and T. shovellus synonyms of T. cucumerinum; T. cymbium
and T. hepaticum synonyms of T. sisowi; T. oculeus nomen nudum.
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1. Testes deeply lobed; lateral vitellarian fields unite in arc at posterior end (Fig. 19.1); cosmopoli-

tan; very common, particularly characteristic of aythyine diving ducks ......... T. cucumerinum
Testesmotlobedysmoothimn ArCTneH BNl SRS oL, vt i e D0 PN i DI I 2

2. Testes kidney-shaped (Fig. 19.2); INAIa; TATE . . .« oo vt v vttt st eeeeaeeeeseassns T. indicum
Testes round; vitellarian fields not uniting (Fig. 19.3). . . . ..o viv i T. sisowi—3

3. Cecal diverticula rather prominent; vitellaria extend anteriad to pharyngeal region; cirrus sac

large; cosOpOlitan; VETY COIATION . . v + « s 4l siais loel chn e o1 5eh s ara) shoris eis vt s o 3L s st 608 T. sisowi sisowi
Cecal diverticula small, covered by uterine loops; vitellaria not extending anteriad of cecal fork:
cirrusisacrather smalli(Fig. 19i) T ATa s TATE . s et viatias corsas hne tansis: Eonlis e cxile s sores T. sisowi acirratus

Descriptions: Bashkirova 1950; Fotedar 1965; Jain 1966.
Genus Leucochloridiomorpha

Family Brachylaemidae

Note: Infections obtained by ingestion of freshwater snails. Synonymy: L. macrocotyle synonym of L. constantiae; L.
skriabini synonym of L. lutea.

1. Genital pore posterior to testes, almost terminal; cirrus sac posterior to testes; testes round

............................................................................. 2
Genital pore between testes, halfway between acetabulum and posterior end; cirrus sac at level
of testes or anteriortothem; testesoval oroblong . . . .. ..ot i ve vt oenmannenrerrnnnsons 3

2. Cirrus sac nearly round, 132-172u by 116-151u, containing 25-30 hooks; esophagus 200-310u

long; cecal fork just anterior to acetabulum (Fig. 20.1); Europe;rare .................. L. lutea
Cirrus sac 132u long by 56y, no hooks mentioned; no esophagus, cecal fork directly from pharynx,
immediately anterior to acetabulum (Fig. 20.2); Europe-USSR;rare ............... L. clangula

3. Cecal fork 200p anterior to acetabulum; cirrus sac oval; cuticle with papillae only at anterior
end (Fig. 20.3); North America, Europe; infrequent .. .........c.ociiveninnenn. L. constantiae
Cecal fork immediately anterior to acetabulum; cirrus sac oval; cuticle totally covered by papillae
(Fig. 20.4); North America; in duck from experimental infection, natural host unknown .........

L. papillata

Descriptions: Skrjabin 1948; Shoemaker 1961; Voelker 1963; Khaziev 1963; Zinov’ev 1969.

Genus Leucochloridium

Family Leucochloridiidae

Note: Infections obtained by ingestion of freshwater marsh snails or brightly-colored sporocysts burst from snail
tentacles. Classification confused, with little agreement. Synonymy: L. actitis synonym of L. cyanocittae; both L.
flavum and L. insigne reported synonyms of L. holostomum; L. insigne also reported synonym of L. heckerti.

1. Cirrus sac nearly round, 120-150u long by 180u; testes almost round, smooth, same size as ovary;
ovary almost round; vitellaria start at level of middle of oral sucker, entirely extracecal (Fig.

21 1) s North ATrerics, FUTaSTALTAYE ¢ uiske sl ks e i faeiit o~ nnstiarsh wasis o sleio sncaniohis L. cyanocittae
TS SAC OVALY o R L o e o Uk o e et A e b W i s L et M 3 6108 2

2. Testes slightly lobed, much larger than ovary; ovary irregularly shaped; vitellaria start at level
of pharynx; cirrus sac 332-335x long by 200-205. (Fig. 21.2); North America, South America;
TETE i h S o T R et e T e A TR e MR e U b 1, Lo iy oo, e v 0% L. flavum

Testes nearly round, smooth, subequal to ovary in size; ovary round; vitellaria start at about
level of middle of oral sucker, extracecal; cirrus sac 150-230x long by 80-170x (Fig. 21.3);
BurasiamAlr oA R raret s IRt i Rl VIR et Pl b R s 4 e Sanehes o § L. insigne

Descriptions: Witenberg 1925; McIntosh 1932; Larios Rodriguez 1943.



Genus Gymnophallus
Family Fellodistomatidae
Note: Infections obtained by ingestion of marine clams or polychaete annelid worms (two species). Synonymy: G. dap-

silis synonym of G. bursicola; Microphallus fusiformis reported synonym of G. rostratus (name would then be G. fusi.
formis). Description of G. rostratus not available, characters used in key those of fusiformis.

1> Bodysmall; less'than I'mmlong (0 175=0.72 mam) . 0 e s et i s vian v o 08 510 ov s o oieibin o s 2
Body larger, generallyover 1 mmlong (0:9-3/IM) . .« vuav o oo s 0ioinise s niaehasissoessnessssnnss 5
2. Suckers about equal size, ratio of diameters about 1:1; oral sucker less than 50u diameter . ......... 3
Oral sucker larger than acetabulum, ratio about 1.5:1; oral sucker 61-155u diameter . .. ... ....... 4

3. Oral sucker diameter 36y, acetabulum 34u; ceca diverge at acute angle; body ovate, 0.23 mm
long; testes oval, at level of acetabulum; ovary smaller; vitellaria in two separate masses at
sides of acetabulum (Fig. 22.1); Europe; in duck from experimental infection, natural host
OKDOWRIY S S BT IR etV e e TR 3 L K L T S Rt L, G. nereicola

Oral sucker 25-28u diameter, acetabulum the same; ceca diverge at very obtuse angle; body fusi-
form, ends pointed, 0.175-0.22 mm long; testes oval, posterior to acetabulum; ovary between
testis and acetabulum, but overlapping both; vitellaria two compact masses posterior to testes
(Pig,:22.2) - BnOpe; BATS i 55 455 & oh 50 50 i b moe B su 4 s oy e her 0 s, s e fens ae e s G. rostratus

4. Oral sucker large, 116-155u diameter, about 1.5 times larger than acetabulum, latter 63-106u
diameter; two vitellarian masses anterior to testes; vitellaria, testes, and ovary all at acetabu-
lar level, vitellaria overlapping anterior portion, testes overlapping level of posterior portion,
ovary at right; ceca inflated, diverge at acute angle; body pear-shaped, 0.42-0.72 mm long
(Pig. 122 :3)3 ASTAITATO i e B sl it S e T A oAt it o0k o8 S8 SRR BT G. skrjabini

Oral sucker 61-94x diameter, acetabulum smaller, 50-51x diameter, ratio about 1-1.4:1; vitel-
laria in compact mass (two masses or U-shaped in original figures) over acetabulum; testes
opposite rear part of acetabulum, ovary to right; ceca inflated, diverge at about right angle;
body ovate, 0.289-0.456 mm long (Fig. 22.4); Europe;rare..................... G. gibberosus

Oral sucker 52-103x diameter, acetabulum smaller, 38-84u diameter, ratio 1.2-1.6:1; testes
lateral to rear part of acetabulum, ovary anterior, vitellaria in two masses overlapping ace-
tabulum, at about same level as testes; ceca very inflated; seminal vesicle bipartite; body pear-
shaped, 0.343-0.695 mm long (Fig. 22.5); North America, Europe; infrequent. . . . . . G. somateriae

5. Genital pore midway between suckers; genital atrium tubular, seminal vesicle bipartite; oral
sucker about 1.5 times larger than acetabulum; testes posterior from level of rear margin of
acetabulum; ovary to right and mostly anterior to acetabulum; two vitelline masses totally

anterior to testes; body 1.4 mm long (Fig. 22.6); Europe;rare . ....................... G. bilis
Genital pore at acetabular level or just anterior to it; ovary at level of middle of acetabulum or
more posterior; vitellaria partially overlap level of testes. . . .. ............................. 6

6. In relation to acetabulum: ovary at level of middle, vitellaria two irregular masses lateral and
anterior, testes just posterior to rear margin; oral sucker 192y diameter, about 1.2 times larger
than acetabulum; body 1.33-1.36 mm long (Fig. 22.7); Asia;rare . ............... G. mollissima

Ovary more posterior, extending posteriad of acetabulum .................. .. ... ... 000000 7

7. Testes opposite, posterior to acetabulum by about twice its diameter, oval and slightly slanting
toward one another; two vitellarian masses mostly posteriad of acetabulum; oral sucker 130-
200p diameter, about 1.2 times size of acetabulum; ceca short; body 0.9-1.5 mm long (Fig.

22 8)ENortli-America, BEurasiag Infrequent, .70 .o bis oo 'v o e o s s o Uy o s AT, G. bursicola
Testes not opposite, but in oblique position to one another, first testis at or just posterior to
FOCEADTRINEIL o0 s vyt iss v o 4w 5k 45 & w0t % R S B el P ol e Ry e 8

8. Ceca short, not reaching acetabulum, divergent at obtuse angle; first testis to left of acetabulum;
two vitellarian masses at level of rear of acetabulum or more posterior; oral sucker 200 diam-
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eter, about 1.25 times size of acetabulum; body 0.9-1.1 mm long, ovate (Fig. 22.9); Greenland,
IN {674 E 81 g o W) K R0y 0T 0 0 0 | BTN bt s o B sl st e i Ao e G. choledocus
Ceca long, reaching past acetabulum, divergent at acute angle; first testis posterior to acetabu-
lum, at left; vitellaria in two compact masses of six to eight follicles each, mostly posterior
to acetabulum; oral sucker 200-250x diameter, about 1.25 times size of acetabulum; body
1.1-3 mm long, rather long-ovate (Fig. 22.10); North America, Eurasia; infrequent, normally
LR ET 9 0) 6 10 5306 Kimmeoin pcion bttt i ettt i o b i g e ol e B s S G. deliciosus

Descriptions: Morozov 1955, 1960; Brinkmann 1956; Rébecq and Prévot 1962; Reimer 1963¢; Ryzhikov 1963b; Loos-
Frank 1971; Bartoli 1972; Ching 1973a.

Genus Lacunovermis
Family Fellodistomatidae

Note: Infections obtained by ingestion of marine clams. Synonymy: Meiogymnophallus macroporus synonym of L.
macomae.

1. Oral sucker without appendages, 2 to 2.5 times size of acetabulum; ceca inflated; acetabulum
in posterior 1/6 of body, posterior to ovary and two vitelline masses, opposite the posterior
testis; eggs small, 15-20u long (Fig. 23.1); Asia; infrequent. . . ................. L. macrostomus

Oral sucker 1.3 to 2.5 times size of acetabulum, with two spine-like appendages or papillae; ace-
tabulum more anteriad in relation to genital glands, at least opposite ovary and ventral or
lateral to the two compact vitelline masses; eggs larger, 27-36ulong . .......... .. ... ....... 2

2. Oral sucker about twice size of acetabulum; acetabulum rather anteriad, opposite ovary, ante-
rior to testes; 30 to 100 eggs in uterus, 29-34u long (Fig. 23.2); Eurasia; infrequent . . .. ..........

L. macomae

Acetabulum toward middle of genital glands, ovary overlapping anterior level, and testes over-
lapping posteriot level: egasfewer, 940 . s 5 i s i it o v -5 510w s p s iaiam.n 5 H03is e s e 3

3. Oral sucker, 1.5 to 2.5 times size of acetabulum; eggs number 9-33, 26-34x long (Fig. 23.3);

N O AT O E TG e T A e e e St o il e e ot et i e e L. conspicuus
Oral sucker small, about 1.3 times size of acetabulum; ceca inflated; eggs number -about 40,
2730 long (Figr22.4): KAmChatkas TATE s 5« < r ¢ & s #ie o = a0 v s s oo e 3 o2 L. ceratostomus

Descriptions: Morozov 1955; Tsimbalyuk and Leonov 1963; Ching 1965a; Loos-Frank 1970.

Genus Meiogymnophallus
Family Fellodistomatidae

Note: Infections obtained by ingestion of marine clams. Synonymy: M. oidemiae synonym of M. minutus; M. macro-
porus synonym of Lacunovermis macomae.

1. Body small, not over 0.28 mm long; oral sucker less than 60u diameter; acetabulum less than
(T EN 0T 450 i pr N i L S L S e o R R B R e T 2
Body larger, 0.29-0.60 mm long; oral sucker 73-140u diameter; acetabulum 48-70x diameter . . . . . . 3

2. Testes posterior to acetabulum; ovary at level of acetabulum; vitellaria irregular mass over ante-
rior half of acetabulum; ceca moderate, diverge at acute angle, do not reach level of acetabu-
lum; oral sucker 1.2 times size of acetabulum; body 0.19-0.25 mm long; eggs number 30-100
in uterus, 18-20ulong (Fig. 24.1); Europe; infrequent. . ..« o vu oosmviomepsnswnes o M. minutus

Testes at acetabular level; ovary anterior to acetabulum; vitellaria in compact mass anterodorsal
to acetabulum; ceca small, inflated, widely divergent; oral sucker about 1.7 times size of ace-
tabulum; body 0.17-0.2 mm long; eggs very large, number 8-15 in uterus, 21-29u long (Fig.
24, 2) N OT D ATINCTICA T ITATE s ats: svn: ¢ <t aos o obir oo 71 o) w05 ) 8 905, o 1638 e 806 s g 6 M. multigemmulus
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3. Ovary oval, anterior and lateral to acetabulum; testes oval, at level of rear part of acetabulum;
vitellaria two compact masses lateral to acetabulum; ceca inflated, divergent at obtuse angle,
do not reach level of acetabulum; uterus with 150-250 eggs, mostly before acetabulum (Fig.
24.3): BUTOPE: EATO o sibttn wins /i« iiat 5 s 5o ont a106.05 5 s Auait 6 Stitle pi 18 asip g sl o o i 375 M. jamesoni

Ovary round, overlapping rear margin of acetabulum; testes oval, posterior to acetabulum,
nearly as large as ovary; vitellaria in irregular mass around acetabulum; ceca inflated, elon-
gated, directed posteriad to rear edge of acetabulum or further; original figure shows 40 eggs
in uterus, anterior to acetabulum (Fig. 24.4); Asia;rare ..........coiiiuiniviarnannn M. minor

Descriptions: Rhyzhikov 1963a; Ching 1965a; Bowers 1966; Bowers and James 1967.

Genus Parvatrema

Family Fellodistomatidae
Note: Infections obtained by ingestion of marine clams; P. borealis also in polychaete annelid worms.

1. Lateral ear-like projections or appendages, on oral sucker; oral sucker twice as large as acetabu-
lum; ceca dilated, reach posteriad to level of rear of acetabulum; vitellaria in two irregularly
oval masses overlapping acetabulum (Fig. 25.1); North America; in duck from experimental
infection naturalhost UDINOWE o/l ahs s boabstir A L s s 3 SRR L S e P. borealis

No lateral projections or appendages onoralsucker . ............oiiioiivinerinneneiaennnns 2

2. Oral sucker and acetabulum nearly same size, 24p and 19x diameter, ratio of about 1.25:1; body
0:11-0. 13 mm lon g: I OTASTAT TATE . .oy st o s 5 v 4 4 khs on ik EleP sy T SRR B L e P. ovoplenus
Oral sucker 2 to 4 times as large as acetabulum; body 0.11-0.67mmlong ...................... 3

3. Ovary larger than testes; testes rather oblique in arrangement, in area of acetabulum, in pos-
terior 1/3 of body; vitellaria two irregular masses overlapping acetabulum; ceca inflated,
widely divergent; oral sucker twice as large as acetabulum (Fig. 25.2); Europe; infrequent,

perhapsinormally in charadriformbIvds . « oo v v s it alemisss b s ATEATY Lol A >t nis P. affine
Ovary smaller than testes or nearly same size; testes nearly opposite; vitellaria of compact
massesioftollelesivl. . Clilartod s o a s mala s st st 6 e A s S TR TR s e LT R 4

4. Testes at about level of acetabulum; ovary about same size as testes or slightly larger; vitellaria
a single mass opposite ovary; ceca inflated, widely divergent, just reach seminal vesicle; oral
sucker 2-3 times size of acetabulum; body large, 0.33-0.67 mm long (Fig. 25.3); Eurasia; in
duck from experimental infection, natural host unknown...................... P. timondavidi

Testes well posterior to acetabulum; ovary smaller than testes; vitellaria in two reniform masses;
oral sucker four times as large as acetabulum, 80x and 18y respectively; ceca not markedly
inflated, extend posteriad to level of acetabulum (Fig. 25.4); North America; rare . . . . . .. P. lintoni

Descriptions: Morozov 1955; Stunkard and Uzmann 1958; James 1964; Bartoli 1965.

Genus Acanthoparyphium

Family Echinostomatidae

Note: Infections obtained by ingestion of marine and brackish-water snails. Synonymy: A. tyosenense synonym of A.

kurogamo.

1. Vitellaria posterior, starting at level of rear testis; body 1.6-2.5 mm long; longest collar spines

about 57y long; eggs few (Fig. 26.1); Asia; rare, normal host probably shorebirds. . . . . .. A. marilae
Vitellaria starting at level of middle of acetabulum; body 2.2-3.1 mm long; largest collar spines
38-42ulony; egosfew (Fig, 2692); Japan; Tare. . o v v s ve sme aisosoi s oase i ssins A. melanittae

WVitellarig'start atlevel/of ovary OPMBSEPOSTETIOn o o T d s S ila bl Wl 8 0 Vo b oo (ool e il o0 2
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2. Esophagus short, 100-200x long, less than diameter of acetabulum; collar spines small, 30-37u
long; body 1.4-1.9 mm long; eggs number 16, 71-79u long (Fig. 26.3); Philippine Islands; rare,

, in duck from experimental infection, natural host unknown .................. A. paracharadrii
Esophagus longer than diameter of acetabulum; longest collar spines over 50x long; body 1.9 mm
ormorelong:overa0egrs interus s St N SR UG S e TR T 3

3. Body large, 3-6.6 mm long; largest collar spines 75u long; original figure shows 45 eggs in uterus

(Fig. 26.4); North America, Asia, Australia; rare, normally in shorebirds . ......... A. spinulosum
Body smaller, 1.9-3.85 mm long; largest collar spines 54-66u long; about 30-60 eggs in uterus
(B T26.5) ASI Ay TATE s v a oo et v e iy o, B LIS S LS A A. kurogamo

Descriptions: Skrjabin and Bashkirova 1956; Velasquez 1964.

Genus Curtuteria

Family Echinostomatidae
Note: Source of infections unknown. Synonymy: Himasthloides bonus synonym of Curtuteria grummdti,

1. Body club-shaped, rear widened, 1-3.2 mm long; cervical collar with 29 spines, up to 65u long;
uterus with about 80 eggs (Fig. 28.1); Europe;rare . . .........c.ovvienenunenennns C. grummti
Body elongate, slender, sides parallel, 1.3-2.15 mm long; cervical collar with 29 spines, up to
40p long; uterus with about 12 eggs (Fig. 28.2); Europe; rare, normally in shorebirds . . ..........

C. numenii

Descriptions: Odening 1963a; Reimer 1963a.

Genus Echinochasmus

Family Echinostomatidae

Note: Infections obtained by ingestion of freshwater fish (E. beleocephalus, E. japonicus, and E. milvi), once from
frog tadpoles (E. japonicus). Description of E. japonicus west-sibiricus not available, so omitted from key; in duck
from experimental infection; USSR.

1. Acetabulum near middle of body or more posterior. . ...........coiiiiiiiii i i e 2
Fore margin of acetabulum 1/3 or less of body length from anteriorend. ....................... 6

2. Pharynx in notch of cephalic collar between ventral lobes; 22 collar spines, 26-58u long; 4-7 eggs

in uterus, 73-80u long; body 1 65 mm long (Fig. 29.1); Eurasia, Africa;rare .......... E. mordax
Pharynx below notch between ventral lobes of cephaliccollar . ............... ..ot 3

3. Cephalic collar spinesmiumber lessthan 24 (19-22) . .. o e oo s bviase s oeismisias s smigs 35 o5 5t beais s 4
Cephalic coll AT SpINes MUBIDEY 240 1 25 s 5w i 524 16 o 548 Eev s & i e sk it o o v 5t i o e gk lanim s 5

4. Cephalic collar spines number 19 in original figure, 21-35x long; oral sucker about 1/2 size of
acetabulum, equal in size to pharynx; uterus with one to two eggs, 78-84u long; body 0.7-

1.2 mm long (Fig. 29.2); North America, Asia; in duck from experimental infection, described
BT MEHOUS (KIXB) v~ i s be s G s e e et hae e T v tie s (s »S B E. milvi
Cephalic collar spines number 22, 25-37x long; pharynx larger than oral sucker, acetabulum
about twice as large; eggs very few, 87-90u long; average length of body 1.16 mm (Fig. 29.3);

I (00 WAV 71 e 080 1) oh R S T e ) e E. mergi mergi

5. Cephalic spines 25-38u long; oral sucker 1/3 size of acetabulum; acetabulum 132-154u diameter;
eggs few, 73-81u long; body 0.7-0.9 mm long (Fig. 29.4); Eurasia, Africa; frequent, normally

DO U i g S e e e T e e R s el e KR A £ E. beleocephalus
Cephalic spines 14-28u long; oral sucker 1/2 size of acetabulum; acetabulum 70-96u diameter;
eggs few, 77-90u long; body 0.6-0.9 mm long (Fig. 29.5); Asia;rare ... ............ E. japonicus
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6. Pharynx at least partially enclosed within notch between ventral lobes of cephalic collar. . . ........ 7t
Pharynx primarily below notch in cephalic collar between ventrallobes ....................... 8

7. Cephalic collar spines number 24, 43-66u long; 1/4 of body length anterior to acetabulum; ace-
tabulum 264-297u diameter; eggs 73-86u long; anterior vitellaria at about level of middle of
acetabulum: body 2.8-3.3 mm long (Fig. 29.6); Eurasia; infrequent, normally in grebes . ........

E. coaxatus

Cephalic collar spines number 20, 37-79u long; 1/3 of body length anterior to acetabulum; ace-
tabulum 121-221u diameter, anterior vitellaria at rear margin of acetabulum; body 1.1-1.5 mm
long; eggs numerous, 67-79u long (Fig. 29.7); Eurasia; infrequent . . ................ E. dietzevi

8. Anterior vitellaria at about posterior margin of acetabulum; cephalic spines number at least
22-24 (partially lost), 18u long?; testes large, 280-320x wide; ovary oblong-oval, 100x long by
60p; uterus short, with 12 eggs; eggs 92-100x long; body 2.1 mm long (Fig. 29.8); Europe;

5578 ¢ R s R I s I e 0 T A o) oo O s (s P (St O E. mirus
Anterior vitellaria posterior to acetabulum, at ovary or just anterior to it; cephalic spines num-
T A g R e W L s T o i e s e o o R S 9

9. Cephalic collar spines number 22; body 0.43-0.51 mm long; pharynx very large, longer and wider
than oral sucker; testes transversely elongate, fill most of width between ceca; vitellaria in
rear half of body, starting at or posterior to level of ovary; eggs few, 90-104y long (Fig. 29.9);
| 08 {0 ]07: o o b T A o e R Rt e e B BN T B g e S e E. mergi palaearcticus

Cephalic collar spines number 24, 55-64u long; body 3.1-4.6 mm long; pharynx about size of oral
sucker; testes round; anterior vitellaria anterior to ovary; eggs rather few, 68-81x long (Fig.
29.10); Europe; rare; normally it BHEEOmS . . 4 o v oy L siaisih o weskaieie s o o s ialalotst s hobgivista s E. amphibolus

Descriptions: Skrjabin and Bashkirova 1956; Odening 1963a; Filimonova 1974.

Genus Echinoparyphium

Family Echinostomatidae

Note: Infections obtained by ingestion of freshwater snails (usually), or amphibia. Synonymy: E. koidzumii synonym
of E. recurvatum; E. cinctum synonym of Parechinostomum cinctum; E. petrowi and E. colchicus synonyms of Neo-
acanthoparyphium echinatoides. E. clerci, E. querquedulae, E. nordiana, and E. politus, with dorsal spines of equal
or nearly equal size, perhaps should be dropped from Echinoparyphium, but are retained in this key. The two latter
species in particular, come close to Echinostoma in some other characteristics.

Echinoparyphium has cephalic collar with uneven total number of spines, 4-5 “corner” spines in each ventral lobe,
2-3 (rarely 4 or 6) unpaired lateral spines on each side, then two rows of alternating (paired) oral and aboral spines of
unequal size around dorsal edge. Lost spines may be replaced by very small spines, not necessarily a species character.
Most with body small, under 4 mm long; three with body medium to large, over 5 mm and up to 8.2 mm long.

Species not included in key, descriptions inadequate:

E. gizzardai. —2.85-3 mm long: number of collar spines unknown (22 recorded, but some lost); collar spines 25-50u
long; cirrus sac reaches to middle of acetabulum; testes oval, just posterior to midline; vitellaria in two distinct lateral
fields, starting at level of posterior of acetabulum; eggs 75-100x long; India; rare.

E. minor. —Body 6.5 mm long; collar spines not described; cirrus sac anterior to acetabulum; testes oval, just pos-
teriad to midline; vitellaria in tv,o distinct lateral fields, starting posterior to acetabulum; eggs rather numerous, 97
long; China; rare, in domestic duck.

E. longicirrus n. comb. —Body 5-7 mm long; collar spines reported as 34 (should be odd number), in double row of
two sizes, larger spines 57u long, corner spines number three; testes subquadrate and conical; vitellaria nearly con-
fluent behind testes; eggs few (0-4); excretory bladder two-chambered; India; rare.

1.;Collax spingsnumber 87, testes SMOGth & u v v wv i iulatngalanes o i sl s T PR N 2
Collar SpneS M BEEAT OTTIOTEL « rv11s v v d st = 506 kg ks gl ot bt B s gs e R R BSOS B 8
Collar spines number 39, 42-50u long; four very small corner spines; body 2.2 mm long; testes

oblong, lobate, posterior to midline of body; vitellaria start posterior to acetabulum; eggs few,
95u long (Fig. 30.1); Eurasia;rare ......... PSR Ay A P o R PR A5 T E. sinorchis



10.

. Corner spines of cephalic collar longer than otherspines. .. ........... ..t innnn. 3
Cornerspiniesinot the lohgestspinesiss « 5y 2o Wi i S L IONIIE S it S A - e 7
. 'Five corner spinesin ventrallobe ofcollan, st ittt doniid oo e e e o, 4
Four corner spines in ventral lobe of cephalic collar . . ......c.uiiuiven i rotinnenernssesnes 6
. Body small, 1-1.4 mm long; corner spines 34-37u long, marginal spines 25-29u long; vitellaria

start at level of rear of ovary, nearly confluent behind testes; testes transversely oval, unequal;
pharynx protrudes from rear of collar; one egg in uterus, 100-110x long (Fig. 30.2); Asia;

1 PRI A PRI PR i o cely T e i S e BT e E. querquedulae
Body larger, over 5 mm long; corner spines over 70u long; vitellaria start near acetabulum; uterus
WAtRUODEBOIOETS T o oo - i o e e e T LN O N e 5

. Pharynx posterior to cervical collar; testes round or oval; eggs number about 25, 98-107x long;

body 5.8-9.6 mm long; corner spines 77-80x long, marginal spines 64-77u long (Fig. 30.3);
Eurasias dntreqaent . 2 i T I 0 ey« S el E. nordiana
Pharynx within posterior notch of cervical collar; testes oval; eggs about 33, 110-130u long;
body 5.2 mm long; corner spines 80u long, marginal spines 70u long (Fig. 30.4); Asia; rare
....................................................................... E. politus

. Inner edge of acetabulum smooth; corner spines 47-55x long, marginal spines 34-43u long; body

2.2 mm long; vitellaria start at level just before ovary; pharynx within cephalic collar notch
or extending below it; eggs few (three in original figure), 103u long (Fig. 30.5); North America,
Eurdsias frequent - ot st s S Se SRR IR e s S s e E. aconiatum
Inner margin of acetabulum serrated; corner spines 48-56u long, marginal spines 34-48u long;
body 1.7-2.2 mm long; vitellaria start at level midway between acetabulum and ovary, nearly
confluent below testes; pharynx mostly below cephalic collar; eggs few (1-10), 80-96ux long
(Fig. 30.6); Australia; in duck from experimental infection, natural host unknown . ... E. serratum

. Dorsal collar spines 74-100x long, 5 corner spines 66-79u long; testes variable, oval to reniform;

pharynx mostly below cephalic collar; body medium sized, 5-7.1 mm long, 1.5 mm wide; vitel-
laria start just posterior to acetabulum, fields distinct; eggs 10-83, 100-110u long (Fig. 30.7);
Chinajrare, in domesta Aokl . i 1t oot e s T o i e vsas v o s gy g e gl S E. chinensis
Dorsal collar spines 63-67u long, corner spines 42-52u long; pharynx posterior to cephalic collar;
testes oval; body small, 2.67-4 mm long, 0.5-0.7 mm wide; vitellaria start by rear edge of

acetabulum, fields distinct; eggs 10-25, 91-112x long (Fig. 30.8); Europe; rare. . . . .. E. spiniferum
+ Cephalic collarspings nUMbBEr b 4 Tas 05« et o i ais i sabus B i 55 08y &AL ot TR s 5 s o 8 4Tl 9
Gephaliccollarspinesnumbernmore thandDl. . i v . .4 sem siiis s s otk i g eosis BB, 10 (s a ol 11

Cephalic collar spines number 42 (should be odd number); eggs small, 53-79u long, few (7); body
1.6-2.9 mm long, 0.88-0.9 mm wide; testes oval, slightly constricted in middle with lobate
margins, just posterior to midline; cirrus sac small, 228u diameter, extends about 1/3 length
of acetabulum; vitellaria start posterior to acetabulum, fields confluent below testes; corner
spines the longest spines (Fig. 30.9); India; TAIE . .y s oo oo vps o vvmnviasnnon miomaiossss E. bagulai

. Corner spines number 4; pharynx posterior to cervical collar; vitellaria not confluent behind

RESTES vl T & b oo i B e A L e e AN e e St e s o e o A R SR BO R SIS oy 75, - gt 10
Corner spines number 5, 62-66x long, 18u wide; marginal spines up to 55u long, 1lp wide;
pharynx in notch in cervical collar; eggs number about 33, 100-103yx long; testes wide-oval;
vitellaria confluent posteriorly; body 2-2.9 mm long (Fig. 30.10); Eurasia; infrequent . . .. E. clerci

Corner spines 67-74u long, 13-15u wide; marginal collar spines 40-67x long, 5-11u wide; eggs
numerous, 90-108x long; testes long-oval or bean-shaped; cirrus sac 360-380u long, anterior
to acetabulum; cecal fork 550u anterior to acetabulum; seminal vesicle bipartite; body 2.9-
3ibmimlong ((Fig: B0 r O A A XATE .\ o etsimin sl ot s et iharanarsns 65t o tonal sy strntleliar E. westsibiricum

Corner spines 73-85u long, 20-25u wide; marginal collar spines 42-78u long, 12-22u wide; two
single lateral spines on each side; cecal fork close to acetabulum; cirrus sac reaching middle
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16.
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18.

19.

of acetabulum, 256-325u long; testes oval; eggs few (14-18), 92-102x long; body 2.9-3.5 mm

long (Fig. 30.12); Taiwan; rare, indomesticduck .......... ..., E. anatis
@ollan spinesnumpber 430t . £ A e U el Be s o i R i AL 8, U 4] 12
GolldrspinesnUmMbends i ol wis e oiil o oo nish vhahs s vgie 53 S aatatous b seadi shaks: 4o oa ke o0 b e Whew 4 18
Body 1arge) overiB il OTE  Biss o+ imsis sys She thats 4=ty inke e sia 8ratnabatohi b ato b 6o bincn oo 4 n i bln als 13
Bogdyismallilessthanibminilonglril Bt s aratahir Do diaiis o i oorb s iisne dis s lus wengsio s vy ¥lo by 14

Body large, elongate, 6-8.2 mm long, 0.9-1.2 mm wide; testes oblong-oval, constricted in middle
or irregular, in rear 1/3 of body; eggs numerous, 90-94u long; cirrus sac large, oblique in posi-
tion, 847-880u long; 5 corner spines 64-73u long, marginal spines to 54u long, 2-3 lateral
spines (Fig. 30.13); WeSt SIDeria; Xale . /o ate s sials & os oy aia v o 0 aauaiesy shsiaie o ims s E. aquaticum

Body large, elongate, 6 mm long, 1 mm wide; testes round-oval; eggs few (7-9), 96-106x long;
cirrus sac medium, 213-267u long, reaches middle or posterior of acetabulum; 5 corner spines
64 long, marginal spines shorter, 2 lateral spines (Fig. 30.14); West Siberia; rare...............

‘Festesioval -smooth Symmetr el et o e st LTl tatavalh o o » o e o oo o N 15
Testes oval to elongate, form slightly irregular or constricted inmiddle . ...................... 16
Testes touching, just posterior to midline, 410-510u long; body 3 mm long, 0.55 mm wide; mod-

erate number of eggs (30-45), 83-88u long; cirrus sac large, oblique, seminal vesicle bipartite;
with uterine seminal receptacle; 5 corner spines, 34-47p long; marginal spines 38-42u long
(Fig. 30.15); Europe (Sardinia); in duck from experimental infection. . .......... E. bioccalerouxi
Testes in rear 1/3 of body, 190-230x long; body 3.15 mm long; eggs few (20), 87-91x long; cirrus
sac small, 200-210x long, reaches center of acetabulum; large seminal receptacle; 5 corner
spines, 52u long; marginal spines larger, up to 57u long; 4 lateral spines (Fig. 30.16); North
Ameiica; ATTICR: TATE & vt s ey o L B P S T IPE oy, o2 o 3 s s ¢ E. elegans

Threesinglelateral collarSpines; S CORIEr S pINes S, R UOEMIE R | E0d e s e » o o 21w e 17
Two single lateral collar spines, 5 corner spines, up to 72u long, marginal spines 30-57x long;
body 4.55 mm long, 0.96 mm wide; testes irregularly oval, in rear 1/3 of body: eggs numerous
(75), 69-81u long; cirrus sac small, position oblique, does not reach center of acetabulum
(Big. 3017 ASIACEATOn (0 8 ymiets ot chinesrs cunis easiaturec it ianmay cPvediels SCERES SUUE N, ot E. syrdariense

Testes long-oval, smooth, in rear half of body; eggs few (13), 90-120u long; cirrus sac small, oval,
seminal vesicle coiled; rarely with 45 collar spines; corner spines to 80u long; vitellaria start
just at rear of acetabulum; body 2.3-3.4 mm long, slender (Fig. 30.18); Malaysia; in duck from
experimental infection, natural hostunknown ...... .50 .. ... i i, E. dunni

Testes oval to oblong, slightly constricted in middle, in rear half of body; eggs rather numerous
(15-90), 65-100u long; cirrus sac small, oval, seminal vesicle single or bipartite; corner spines
41-77p long, marginal spines 41-71u long; vitellaria start midway between acetabulum and
ovary, fields occasionally confluent; with uterine seminal receptacle; body 2.6-4.3 mm long,
slender (Fig. 30.19); Africa; in duck from experimental infection, natural host unknown .........

E. ralphaudyi

Pharynx close to oral sucker, enclosed within deep notch in cephaliccollar .................... 19
Eharynx.protruding posteriadiof cephalic collar . ... . ... .o ie coiaim ol o St aiitvn 4 a oy e v o 2t ars 20
Corner spines 5, 60-72u long, marginal spines 36-58y long; testes elliptic, just posteriad of mid-

line; acetabulum small, 200-220x long; eggs few (six in original figure), 84-86x long: cirrus sac
163-238x long, reaches middle of acetabulum; vitellaria start midway between acetabulum
and ovary, nearly confluent posteriad; body 1.8-2.3 mm long (Fig. 30.20); North America,
BT A TOQUONEAE o i 5 b o ss il hahl o s e o W e shn i PSR oSS e Ao te e Ml o E. baculus
Corner spines 5, to 87u long. marginal spines 59-66u long; testes long-oval, just posteriad of mid-
line; acetabulum 425p long; eggs 22 in original figure, 96-103u long; cirrus sac 340u long,
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21.
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reaches center of acetabulum; vitellaria start by rear edge of acetabulum, not confluent; body

2.8 mm long (Fig. 30.21); Asia; rare, normally inshorebirds . . .................. E. mordwilkoi
fEhree singlelateral spInests il sttt B oo calemmme iy sl s - whes bl E. dunni (see also No. 17)
Twosinglelateral SPINES ..l craeiE i sl 5. st s e i e SRR P 21

Rim of acetabulum with 17-25 indentations, acetabulum 280u long; uterus short, eggs few
(12-16), 103-110x long; cirrus sac dorsal and left of acetabulum, extends along anterior 1/4 of
acetabulum, seminal vesicle looped; testes oval, just posteriad of midline; with both seminal
receptacle and uterine seminal receptacle; 5 corner spines, 55p long; vitellaria start by rear
edge of acetabulum, fields confluent; body 3.8-4 mm long (Fig. 30.22); North America, Asia;
T ETEqUEntints sun ., ity s 100 ESRRatliv . o o BB o v e W (e STl Cp eI ) E. flexum

Rim of acetabulum smooth, without notches orindentations . .............................. 22

Eggs moderate in number (12-50), 87-100u long; acetabulum 330-462u long; cirrus sac rather
short, 220x long, seminal vesicle coiled; testes elliptical, smooth, in posterior 1/3; 5 corner
spines (one very small), 63-69u long, marginal spines 48-55u long; vitellaria start posteriad
of acetabulum, confluent; body 2.1-3.4 mm long, wide or slender (Fig. 30.23); Australia;
AT e o skt el dciits o o e s S (s S oA e e e i A ke Ll e L s S E O E. ellisi

Eggs few (7?), 90-110x long; acetabulum 253-407y long; cirrus sac 176-385u long, reaches center
of acetabulum; testes long-oval, in rear half of body; with uterine seminal receptacle; 5 corner
spines 47-72y long, marginal spines 39-64y long; vitellaria start before ovary, nearly conflu-
ent; body 2-5 mm long, slender (Fig. 30.24); cosmopolitan; very common . . ....... E. recurvatum

Descriptions: Johnston and Angel 1949; Dollfus 1953; Skrjabin and Bashkirova 1956; Ahmed 1959; Ablasov and Chibi-
chenko 1960; Jain 1961; Ku et al. 1964; Lie and Umathevy 1965b; Howell 1968; Lie et al. 1975; Fischthal and Kuntz

1976.

Genus Echinostoma

Family Echinostomatidae

Note: Infections obtained mostly by ingestion of freshwater snails (13 species), sometimes from amphibia (six species),
and rarely from fish (two species). Synonymy: E. luteoli nomen nudum; E. echinatum, E. echiniferum, E. mendax, E.
multispinosus, and E. oxycephalum (part) synonyms of E. revolutum; E. elongata and E. hsui synonyms of E. asiatica;
E. froelichii and E. oxycephalum (part) synonyms of Hypoderaeum conoideum.

Collar spines should be an uneven number, even numbers given in some descriptions are doubtful. Some collar
spines are often missing on older or poorly preserved specimens.

Species not included in key, descriptions inadquate:

E. katsuradai. — Description not available; in duck from experimental infection, natural host unknown; Japan.

E. echinocephalum. —Immature form, probably synonym of E. revolutum; 37 collar spines; body 2.7-2.3 mm long;
Europe, Egypt.

E. minimus. — Collar spines 62-97u long, number unknown, number of corner spines of ventral lobe of collar
unknown; esophagus muscular, sinuous; cirrus sac small; testes nearly round; vitellaria lateral, from acetabulum to
ends of ceca, not confluent; eggs few, 84-107x long; India; rare.

1

Body:small; 5immorilesslongems St s « s st v s o by s il it sle ammit ettt SR e o 2
137670 Ko 750 ooy o) 100 (o) o) - MBS BRI YN S SRR L S (a5 B B oy A 5

. Cephalic collar small, 1004 wide; body 3.5-4.2 mm long; esophagus shorter than pharynx; phar-

ynx longer than oral sucker; testes oval, 450-590u long, middle of second testis at midline of

body; eggs 75u long (Fig. 31.1); China; rare, in domesticduck ..................... E. asiatica
Cephalicicollarlarger;: 20008 TNOTE WIAE i -« 1 s:o o w5157 s o on 10 50 01518 10 oo 885 o o w6890 fae 3
,Altestes SO0 th, [GB1On GO TOUIALE S v V0 Rule o i o Wb el o bl it (GEaL T oo CERAMCERSINES o S o0t 4

Testes lobate or irregular, 130x by 150x, beyond middle of body; collar spines number 34 (?),
50-75u long; esophagus longer than pharynx; body 2.58 mm long; vitellaria start by middle
oftacetabulumi(Fig: 312 IndiasTare .. J i ot £a e o8 vne aie e wi s one 3o ais 5w sloias E. chasma
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. Middle of first testis at midline of body, testes oblong, slight constriction in middle, 400-520x

long; cirrus sac large, 260x long; vitellaria start posterior to acetabulum; collar spines 35,
50u long, 4 corner spines (Fig. 31.3); Asia;rare ... ......ccooneeevnons E. bhattacharyai indicus
Testes posterior to middle of body, transversely oval, 42-63u by 29-37y; ovary lobed; cirrus sac
74-84y long: 36 (?) collar spines, 33-37u long, 4 corner spines; cephalic collar 190-210x wide

o e T PN A m e i 013 o 2o 0 e b e T S 1 TR S P E. koisarensis
- Gollarspines nutmberless than @7 Mt 0 R S IR el v os e ol s arenta ey sy 4 e s e 6
©ollarspines numbermiore Fam QT S o e I RRIREE . e o el ale v e 0 s 21

Collar spines number 37, 5 corner spines on ventral lobes of cephalic collar; esophagus generally
shorter than diameter of acetabulum, or about same length; eggs 99-132u long; testes gen-
erally lobed —species confused; E. paraulum. E. miyagawai, and E. robustum have been de-
clared synonyms of E. revolutum, but larval differences are reported; some authors suggest
a complex of species with distinct larval characters, but with adults essentially indistinguish-
1 03 Gl B o e ot s B T o D o e B e e e R LIk T R R T s e S 12

. Collar spines number 27-28, 42-66u long; 4 corner spines on each ventral lobe; acetabulum 500-

620p diameter: testes irregularly ovoid, at about middle of body; vitellaria start at level of
ovary or just before, fields merge posterior to testes (Fig. 31.5); rare or erroneous in domestic

duckmormall VTP AnTInalS S LS SR R et (IR Sl o 50 sk s o Sk ien s i E. hortense
Collarspimes e n Bl e e W o o elie e s ) e o0 7
Gollar spines UM Bera3 238 e R o b ) s b, et ar 8 e & i a0 o o 8

. Body 20.5 mm long; collar spines 75-110u long; 3 corner spines; acetabulum 1,450x by 1,3004;

testes lobed, irregular; vitellaria start posterior to acetabulum; eggs 90-108u long (Fig. 31.6);
75 E X 8 e A e e e B el 5 i e TR R S ST E. anseris
Body 5.8-8.64 mm long; collar spines 46-77u long; 4 corner spines; acetabulum 800x by 7504;
testes transversely oval or round, smooth; vitellaria start by rear edge of acetabulum; eggs

95-105u long (Fig. 31.7); Europe, Africa; rare, typicallyinherons ................ E. sudanense
8. Collar spines number 32; body small, 5-9mmlong. . . . c c.cveiiiineeniiiieneeninnenieeenns 9
Collar spines number 35-36; body small to moderate, 6-15mmlong . ........................ 10

10.

1 68

12.

. Collar spines 39-50x long, 4 corner spines; oral sucker 144y by 210u; acetabulum 678-705u diam-

eter; vitellaria start posterior to acetabulum, fields expand behind testes; testes irregularly
margined; hody:G=8.8:mm long; Indiagmarenas . Has il atis. o S il b wsiahts 5 E. crecci
Collar small, size of spines unknown; oral sucker up to 500x diameter; acetabulum 750-950u by
840y; vitellaria start beside acetabulum, not confluent; first testis oval, second pear-shaped
or tricornered; pharynx powerful; ovary nearly as large as testes (Fig. 31.8); Africa; in duck
from experimental infection, normally incoot. « ... . cou v viivin s in i E. fulicae

Body moderate, 11-15 mm long; cephalic collar over 900uwide. . .. ................ccov.... 11
Body 6.3-6.8 mm long; cephalic collar 515x wide; collar spines 60-100x long, number 35, 4 corner
spines; testes elongate, irregularly margined or constricted; vitellaria not confluent (Fig. 31.9);
Chinacrae. indonmestic el s 8 TR A I PRSIV .. 00 p b o 4 s 9 B e E. pekinensis

Collar spines 95-105yx long, number 35, 5 corner spines; cephalic collar 957y wide; oral sucker
325-350u diameter; acetabulum 1,125u by 975u; testes oval (Fig. 31.10); Eurasia; infrequent,
(oY 0 LB GTe ol e & o i R O P P R S E. grandis

Collar spines number 35-36, 79-160u long; 5 corner spines; collar massive, 970-1,180x wide;
body spines massive; oral sucker 360-470p diameter; acetabulum 970-1,180x diameter; testes
almost round (Fig. 31.11); Asia; rare, indomesticduck . .. ..................... E. amurzetica

Testesontite sHiooth edead LOVAL 1 sl o fipmans s atvioie. ke s & v o vaiiiets s im0 o 13
Téstesilobedioriobate  notehed; onConSEACEe . s old s s s« o s mee s o on Tl e e s 14
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Testes 281-932p long; body 6-11.1 mm long; cephalic collar 403-576x wide; collar spines 57-
96u long; oral sucker 180-292u diameter (Fig. 31.12); Malaysia; in duck from experimental
infection, natural host unlaown a Enr T Sl b BT s e R BT E. audyi

Testes 231-578y long; body 3.65-7.8 mm long; cephalic collar 288-441u wide; collar spines 54—
89u long; oral sucker 123-193u wide; lateral bands of vitellaria perhaps merging posteriad
(Fig. 31.13); South America; in duck from experimental infection, natural host unknown. ... ... ..

E. barbosai

Testesaboutas wideaslong, deeply lobedt . . ol o S e 15
Testes elongate, lobed, bilobed or constricted in middle, to irregularly lobate (lobation can be
induced DY EiXation ). iy it s st slains Sils slestare o i A0 e i L R D e s 16

Testes deeply lobed to rosette form, 362-1,048y diameter; body 6-15 mm long; collar 780x wide;
collar spines 81-115x long; vitellarian fields joined below testes; eggs 90-124u long (Fig. 31.14);
Southeast Asia, South America; rare, in domestic duck, normally in man orrodents . ............

E. lindoensis

Testes three-lobed, sometimes rosette form, 840-1,000x in diameter; body 9.3-13 mm long;

cephalic collar 680-960x wide; collar spines 83-132u long; vitellarian fields unite below testes;

eggs 88-107ulong (Fig. 31.15); Eurasia; common. . . .....covnvninennnenenenn.. E. miyagawai
Lateral bands of vitellaria merge below testes (confluent). .. ............. ... ... ... ... ..... 17
Lateral bands of vitellaria remain separate below testes (notconfluent) . . .. ................... 18

Body 5.6-8 mm long; cephalic collar 360-515x wide; collar spines 31-81y long; oral sucker 140-
326p diameter; testes slightly lobed, slightly longer than wide, 402-1,030x long by 309-670pu,
second testis longer (Fig. 31.16); Africa; in duck from experimental infection, natural host
ORI OMIIL 5 P s i ot < N A i ol i s b SRR (o S RU P S S E. liei

Body 9.7-10.8 mm long; cephalic collar well developed; oral sucker 210-250u diameter; testes
slightly longer than wide, more or less lobed, 670-1,300x long, 400-600x wide (Fig. 31.17);

INGIALTATEN ) v v v, < 80 i kate e b B s o A E 58 70 00 5 ok 5, e RN R S E. novum
Corner spines of ventral lobes of cephalic collar 98-150u long, massive. . .. .................... 19
Corner spines of ventral lobes of cephalic collar moderate in size, 68-105plong . ... ............. 20

Cephalic collar spines massive, corner spines over 100u long (98-137 —150?4); oral sucker large,
340-484, diameter; esophagus as long as acetabulum; testes lobed or bilobed, often trans-
versely extended; body 6-9.8 mm long; eggs 81-103x long (Fig. 31.18); North America, Eur-
ASTANBTEQUENt. Vs i 0 b st D S 0 st s b et s e 4 A R SRS R E. robustum

Body long, 20.1 mm long; corner spines 146-175u long, dorsal spines of collar 130-150x long;
collar 1,200 wide; oral sucker 375-525u diameter; testes oval, 1,100 long, often constricted
in middle; eggs 120-125u long (Fig. 31.19); Azerbaijan;rare. . ... cooooviiveniavnenn. E. stromi

Cephalic spines large, corner spines 68-103u long, longer than dorsal spines; body elongate, 10-
22 mm long; collar 520-600x wide; oral sucker 250-300u diameter; esophagus shorter than
acetabulum; eggs large, 99-132x long; testes lobed, variable (Fig. 31.20); cosmopolitan; very
common,inibath. birds and AT ANS s s +bsre i e by s oo tetetvm St Sk oo E. revolutum

Cephalic spines smaller; corner spines 45-60u long, shorter than dorsal spines (70-80u long): oral
sucker 250-300u diameter; esophagus short; testes lobed or constricted in middle; eggs 100p

long:(Fig:31.21): Birasta; COMMON . . o v six .5 o o s irie 5 5558 AT Rt b sk o s ot B E. paraulum
Gollat spinesmumber80=ad il chis o it slisrhs arseis: = sl s s oAb bns s e it tiekesiia oo fins $oas et Busatit sos o 22
Gollarspiries numbenmoretRanidlll f v . ik o oo Pt SRR et ot e sk s s ek 23

-~

Collar spines 39, 127-159x long; 5 corner spines; body 18.8 mm long; cirrus sac 467u long;
testes long-oval, constricted in middle, first testis at midline; vitellaria start posterior to ace-
tabulum; eges: 108 long; Eurasiasdnfrequents « < . v s v s maiom e s o s 5 o a5 s e s 30 E. rufinae



Collar spines 41, 28-53u long; 4 corner spines, smaller than dorsal spines; body 9.7-10.9 mm
long; cirrus sac very large, 750-1,017x long; testes spheroid, deeply incised, just below mid-

line of body; eggs 95-108u long (Fig. 31.22); Eurasia; infrequent . . . ........... E. turkestanicum
23, (Collar spinesnumberdb e ey ST, vt ilia v stin Ol e S S L Sk < e e e 24
Collat spines nuBEX AT coul .o, blos 5 i oy shre s Sa st gabinle co ey b i o a5 (/s ls fiale 8Te & o o 0 aig 46 25

24. Pharynx about same size as oral sucker, 380-400x and 320-380ux wide; testes oblong-oval,
smooth, 1,340-1,520x by 480-570y; vitellaria start by rear edge of acetabulum; eggs 122-

1291 long (Fig.'31.23)» Eurasia Intrequenti’s o o ilaa e e bt e s oo an s v oons s ans E. dietzi
Pharynx smaller than oral sucker, 221u by 289u and 370x diameters respectively; testes oblong-
oval, very irregularly margined, 1,710-1,940x by 460-680y; vitellaria start below acetabulum;

eggs 105-120x long; cephalic collar spines 76y long except internal corner spine (38u); 6 corner
spines (Fig. 31.24); Japan; in duck from experimental infection. . . .................... E. gotoi

25. Medium size, 5-11.3 mm long; cephalic collar weak; oral sucker 140-270x diameter; acetabulum
490-1,140p diameter; testes lobed; eggs 84-114p long (Fig. 31.25); North America, Eurasia;
rare, normally N coors and g AR es e s (et e a e o s o2t s Ere ks e o ¢ E. chloropodis

Body large, 11.6-18.6 mm long; cephalic collar large, 920-1,280x wide; collar spines 88-132u
long; oral sucker 363-451u diameter; acetabulum 1,160-1,720px diameter; testes irregular,
oblong-oval; eggs 107-132p long (Fig. 31.26); Eurasia, Africa; rare, normally in gruiform
o3 R S e e P et sy O b A0 e g T e P E. sarcinum

Descriptions: Porter 1938; Skrjabin and Bashkirova 1956; Ablasov and Iksanov 1959; Ablasov and Chibichenko 1960;
Petrochenko and Egorova 1961; Lie 1964b; Lie and Umathevy 1965a; Lie and Basch 1966; Jeyarasasingam et al. 1972;
Srivastava 1974.

Genus Euparyphium

Family Echinostomatidae

Note: Infections of E. murinum obtained by ingestion of freshwater snails.

1. Body 3.9-4.8 mm long; pharynx larger than oral sucker; cephalic collar 330-370x wide, with 29
spines (probably incomplete count); oral sucker 66-99x diameter; acetabulum 330-480px di-
ameter; 9-10 eggs in uterus (Fig. 32.1); Kamchatka;rare . . . ...................... E. sobolevi

Body 3.8-5 mm long; pharynx and oral sucker equal size; cephalic collar 200-290x wide, with 45
spines; oral sucker 118-128y diameter; acetabulum 349-395. diameter; uterus with 23 eggs
(Fig. 32.2); Asia; rare, in domestic duck and brown rat, natural host not definitely known

.................................................................... E. murinum

Descriptions: Skrjabin and Bashkirova 1956; Ryzhikov 1965.

Genus Himasthla
Family Echinostomatidae

Note: Infections obtained by ingestion of marine clams or snails, or polychaete annelid worms (H. militaris, rarely). H.
continua reported once in duck in immature form; normally matures only in gulls, not included in key.

YiGephalicicollax spinesnuinber 297, & 50 b uliitics o s hass s m i aI s ki st e b & ein e ks o e 2
Cephalic collar spines number 31, 65-70u long; anterior margin of body serrate; vitellaria extend
anteriad of rear margin of seminal vesicle; eggs 112 long; body 9 mm long (Fig. 33.1); North
AT ET G AT AT, To Mol e ias ke 5 S i ot e s 1) S e e e 5 6k it o PN N AR B, H. incisa

2. Vitellaria reaching anteriad to area of posterior end of seminal vesicle . . . ...................... 3
Vitellaria extending anteriad only halfway between ovary and acetabulum; collar spines 34-
48u long; body 5.3-13.4 mm long; testes oval; eggs 80-96u long (Fig. 33.2); North America,
Etirope; rare, normally imshorebirds s « 5 . <o iam o v s esssssmososc e simoms e ons o H. leptosoma



3. Middle of body appears annulated or pseudosegmented; vitellaria extending forward to pos-
terior end of seminal vesicle; collar spines to 54u long; body 3.6-12.7 mm long, slender; testes
oyal or elliptical; eggs large, 115-140x long (Fig. 33.3); in duodenum of host; North America,
Eurasia:rave. normallydnionlls. & ow n e b ot e h o o e S U PN H. elongata

Middle of body not annulated; vitellaria extending anteriad of posterior end of seminal vesicle. . . . . . 4

4. Testes elongate, smooth when preserved, indented in living worm; body 6.8-17 mm long, very
slender; collar spines robust, 25 in continuous row from ventral lobe to lobe, 50-68x long, two
small spines out of line in each ventral lobe, 31-35u long (Fig. 33.4); Europe; infrequent, nor-
mally inShorebirds and gulls S e e s e as f s e H. militaris

Testes oval, notched on margins; body 3-4.3 mm long, slender; collar spines in continuous row
of 25 from ventral lobe to lobe, 54-62u long, two small spines out of line in each ventral lobe,
26-32plong (Fig. 33.5): INOTthIATNETICAS TATE & o'r o« s ke s ioiatins o srass as s sl ioipvbiie depaluie e H. compacta

Descriptions: Skrjabin and Bashkirova 1956; Stunkard 1960b; Loos-Frank 1967.

Genus Hypoderaeum
Family Echinostomatidae

Note: Infections obtained by ingestion of freshwater snails (three species) and sometimes amphibia (two species).
Synonymy: H. essexensis, H. magnocirrusa, and H. sinensis synonyms of H. conoideum.

H. indica Gupta and Jahan 1976 (Indian ]J. Helminthol. 29: 57-72.) —obtained too late to include in key or
references.

1. Pharynx with double muscular wall (wall of canal and outer wall, separated by cavity); 49 cephalic
collar spines, 28u long, 4 corner spines; ratio of suckers 1:5; cirrus sac small, not reaching
middle of acetabulum, oblique, 942x long; vitellaria joining behind testes; body 11 mm long

(Fig. 34.1); Eurasia; infrequent o i i s st s shaonse a5 as © 5 oo 5 nslals o Saliabiir, H. skrjabini
Phargnx:withsimplemuscularwall. o, sitamr aenree amnem s s iR S mate: fst 2

2, Cirriis sa6-1 ;0001008 TOYSTODD. ¢ & < o aiviess iaa oo e s oo oo o orbigsiniiot o+ 1o fala R EUIDUEIRRRSUR I ooy . ) 3
Cirrus sac less than 800u long; 47 or more collar spines « ..« ..« s s vu v o vvmaissmonssesssnssese 4

3. Cirrus sac 1,023u long, extending past acetabulum; 43 collar spines, 51-60u long; 5 corner spines;
body 12.8 mm long; oral sucker-acetabulum size ratio 1:6 (Fig. 34.2); Eurasia; infrequent
......................................................................... H. vigi

Cirrus sac about 1,000 long, extending below acetabulum; 49 (47-53) collar spines, 4 corner
spines; body 6-12 mm long; oral sucker-acetabulum ratio 1:4 (Fig. 34.3); North America, Eur-
sty AT O ORI AOETISHIC, « 4 tosiid e s s s s 811y o aiar s 6611 facenardty i IR H. conoideum

4. Cirrus sac shorter than acetabulum; vitellarian fields not confluent below testes; esophagus

equal orshorterthan pharyngealTengbh o oo s o« o s min s o nasos v 1o ale e e ssuliat o st )51 & 5
Cirrus sac shorter than acetabulum; vitellarian fields joining posterior to testes; esophagus
loriger:than pHaryik lies A=t B meuR el is R, i T I R i

5. Cirrus sac extending past middle of acetabulum; collar spines 49-54, mostly 50, 12-30u long;
5 corner spines; cirrus 24u long, broad posterior part with cuticular nodules; sucker ratio 1:3.3;
body 6.1-10.2 mm long (Fig. 34.4); Malaysia; in duck from experimental infection, natural
Host ORkROWD: . & » i Sioie SATEIE ¢ Bnh AL SR NN L ot i R e TR H. dingeri

6. Collar spines number 47, 21-25u long; cirrus sac 300u long; cirrus smooth; sucker ratio 1:4; body

7,8 mm long (Fig:84:6)s ASidiirarerioes Jwadd, 04 vl oo il SOV RN H. microspina
Collar spines number 51, 15-22x long; 5 corner spines; cirrus sac 440-660u long; sucker ratio
1:5; body 5.4-5.7 mm long (Fig. 34.6); Eurasia; infrequent ....................... H. gnedini

7. Body slender, 7-7.75 mm long, 0.97-1.3 mm wide; ovary probably more than one acetabular



length posterior to acetabulum; vitellaria probably start more anteriad than midway between
ovary and acetabulum; cirrus sac about 800u long, almost as long as acetabulum; esophagus
twice aslongas pharynx/(Fig, 34.7)sIndiagare . .. . . i oot s i vt onosns H. mainpuria
Body shorter, rather broad, 4.29-6.15 mm long, 1.43-1.9 mm wide; ovary rather close to ace-
tabulum, less than one acetabular length distant; vitellaria start about midway between ovary
and acetabulum; cirrus sac 600x long, reaches middle of acetabulum; esophagus slightly longer

than pharynx; 55 collar spines, 27-37u long, 5 corner spines (Fig. 34.8); Asia;rare ..............
H. sobolevi

Descriptions: Skrjabin and Bashkirova 1956; Khan 1962b; Lie 1964a; Alekseev 1965; Srivastava 1974.

Genus Paryphostomum
Family Echinostomatidae

Note: P. radiatum infections obtained by ingestion of freshwater fish or amphibians.

1. Body very large, 18.5 mm long; cephalic collar 715u by 966u wide; 35 collar spines, 84-109u
long, 6 corner spines; acetabulum over 1,000x diameter; esophagus about 2 mm long; testes

5-lobed; eggs 101-109u long; Asia; rare, described from snipe, perhaps normalhost . ............
P. pentalobum

Body smaller, not over 8 mm long; collar less than 700x wide; acetabulum less than 900x diam-
eferiiesophagusilesstan T 00n Ion g Sl o N S s sy ets S tn s el e s el i ka sl o et ey oy 2

2. Cephalic collar spines number 38-39, 4 or 5 corner spines, with extra large spine 44-58u long,

dorsal spines 9-14u long; body covered anteriad with scale-like spines (Fig. 35.1); India; rare
P. horai

3. Oral sucker 130-200x diameter; pharynx about same length as oral sucker; esophagus 150-
300u long; testes 3-6 lobed; corner spines 4, 93-180x long (Fig. 35.2); Eurasia, Africa, Aus-
tralia; rave normally in COTMOTantS:: 5t vl il o oo bl SN T T P. radiatum

Oral sucker small, 88-99yx diameter; pharynx longer than oral sucker, 110-132u long; esophagus
385-627u long; testes 3-lobed; corner spines 4, 88-121x long (Fig. 35.3); Eurasia; rare, prob-
185703 (0h 0t 1L bW X1 09 (00 221 o e B S e R S e (e SR S M P. testitrifolium

Descriptions: Skrjabin and Bashkirova 1956; Baugh 1950.

Genus Petasiger
Family Echinostomatidae
Note: Infections obtained by ingestion of freshwater oligochetes (P. coronatus) or fish (P. megacanthum). Synonymy:
P. grandevesicularis, P. longicirratus, and P. megacanthum reported synonyms of P. pungens, but details not avail-

able, all retained in key; P. skrjabini reported synonym of P. neocomense, but retained here; P. coronatus reported in
genus Echinochasmus, but retained here.

1. Cephalic collar spines number over 20, 3-5 spines in ventral lobes; vitellaria start by middle of

aceta bl OB OLSTDOSEETIAT 00 o Sl sl S 508 ENE Bk sk e e st o - ST TSI T v 2
Cephalic collar spines number 19, 4 spines in each ventral lobe; vitellaria start at anterior mar-
gin‘of acetabulumiornore apteriad i, i o s o surol oo sle sateias sl s s wtersie ETEe il s 4

2. Cephalic collar spines number 23, 3 spines in each ventral lobe of collar; corner spines 55-73u
long, other collar spines 39-61p long; testes oblique; vitellaria start at level of rear of acetabu-
lum; body 0.98-1.74 mm long (Fig. 36.1); Asiagrare. .......c.coveevsioieenans P. minutissimus

Cephalic collar spines number more than 23 . . . .. 5 s s R TR e o S e 3



3. Cephalic collar triangular, spines number 24, 3 spines in each ventral lobe, 19-54x long; esopha-
gus 200-240pu long; testes tandem, form differs; body 1.4-1.5 mm long (Fig. 36.2); Europe;
2| (RO T R e M A O T O e P. coronatus

Cephalic collar spines 27; 5 spines in ventral lobes, 3 corner spines 53-67u long, other spines
38-54p long; esophagus 400x long; testes oblique, tandem, overlapping; body 1.28 mm long
(Big-36:3); Bmxasia; rare s et s el s i i e e s P. jubilarum

4. Vitellaria start at level of fore margin of acetabulum; 4 corner spines 104-112x long, other collar
spines 44-86p long; testes obliquely tandem; body 1.28-1.31 mm long (Fig. 36.4); Asia;
0 g I o T T e N L e G, s P. longicirratus

Vitellariaistart anteriortoiaceta D mae et i a . & Sv bl ye st a it  ersiis s Sflcle tyiaa s T SUIN TN R 5

5. Esophagus short (shorter than pharynx); vitellaria touching in arc along cecal fork anterior to
acetabulum; angle spines 50-96u long, other collar spines 24-66p long; testes opposite or
oblique to one another, unequal; eggs 81-90u by 54-58u, few; body 0.6-1.75 mm long (Fig.
36.5); Asia; accidental, normallyingrebes . ..........cciciiiiii i P. grandevesicularis

Esophaguslonger (220-275 1 10N@) i  Siue v witsw s e wiassiste) Sos s s 5008 5 1% S ks e (6 3 1x U6 & 7arobsed i 6

6. Corner spines 4, 113-122x long, other collar spines 86-97u long; testes tandem, transversely
elongate; eggs 97u long, number up to 12; body 1.6-1.78 mm long (Fig. 36.6); North America,
Eurasiazrare, DOraalkyineorebies . o v 5iom et s sbysion s ausin 3 iaie 3 R m sk S13 e P. megacanthum

Spines smaller, 4 corner spines 88-110u long, other collar spines 55-66u long; testes apparently
opposite; eggs 66-77u long, number up to seven; body 1.28-1.78 mm long (Fig. 36.7); Europe;
1 110 010 C LB T ) B R 0 e, Pt o LB e (s SR S Al e P. skrjabini

Descriptions: Skrjabin and Bashkirova 1956.
Genus Stephanoprora

Family Echinostomatidae
Note: Infections obtained by ingestion of freshwater fish. Synonymy: S. spinosus synonym of S. spinulosa.

1. Bggslarger thantovary, fewr(twoito Five) e & 5 i L s v Thi v i o5 b s s i ae e o e R i 2
Eggs smaller than ovaryFusuallyimore Bhan TOUr. « . ..., os v o s el s wais mias ol sl e RIS 3

2. Testes oval; eggs 80-86u long, number four to five; body 1.35 mm long; cephalic collar spines
22 16=1G il ongi(Fig-8Taly: UroperFares o1 &\ . o Lo L JI 0L FL Dol T RN S. gracilis
Testes round; two eggs 77-80x long, almost round; body 4.24 mm long; cephalic collar spines 22,
22-28u long; vitellaria essentially confluent posterior to testes (Fig. 37.2); Iceland; rare, in

LT Rl 0 b K e e ot OB TG I AR T S et L R S S. pseudodenticulata
3. Testestransverse:ovalior el HBtGAl MIes, el s Sa: ait PRI R R L . 4
Testes longitudinally oval; body slender, elongate . . .....coc  iiiae s dviii i inisien s, 5

4. Less than 1/3 of body length posteriad to testes, filled with two masses of vitellaria; body
short and club-shaped, or elongate, 0.7-2.7 mm long; eggs few, four to seven, 60-88u long;
testes dissimilar, first transversely elongate, second triangular; collar spines 34-50u long;
pharynx longer than oral sucker (Fig. 37.3); North America, Eurasia, Africa; infrequent, in
9T T 07000 § 20 Ml b e Ll D R S LR e S S SR e R s S. spinulosa

More than 1/3 of body length posterior to testes, filled by two masses of vitellaria; body elon-
gate, 2.1-2.5 mm long; eggs at least 20, 63-80u long; testes transversely oblong; collar spines
33-51u long (Fig. 37.4); South America; in duck from experimental infection, normally in
shorebirdsy Lanm e Tesets i) et Tl i T o e e e R e S. paradenticulata

5. Eggs numerous, 88-110x long; body elongate, 4.4-5.9 mm long; collar spines 47-60u long; testes
oval, touching; ovary 110-154x diameter (Fig. 37.5); North America, Eurasia, Africa; infre-
quent, normallyindlariformibindsts . o B Sl SRR AR IV R S. denticulata
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Eggs number 7-28, 84-94u long; body 3.7-5.2 mm long; collar spines 70-93u long; testes oval,
slightly separated (Fig. 37.6); North America, Eurasia, Africa; infrequent, normally in lari-
RO R D rA S R o e et o e PRl SN S e N S e s w4 S. pseudoechinata

Descriptions: Skrjabin and Bashkirova 1956; Odening 1963a; Nasir and Rodriguez 1969.

Genus Cloacitrema
Family Philophthalmidae

Note: Infections of C. philippinum obtained by ingestion of brackish-water snails. Synonymy: C. marilae synonym of
C. ovatum.

1. Uterus with preacetabular coils; acetabulum 1.6 times diameter of oral sucker; body oval, 1.6-
3.5 mm Jong (Fig, 38 1) Asiaz e e b e e e IR Y o 4 4o wr v C. ovatum
Uterus entirely posterior to acetabulum; acetabulum about twice diameter of oral sucker; body
spatulate, 1-1.5 mm long (Fig. 38.2); Philippine Islands; in duck from experimental infection,
natural oSt T W S . A e R L S 3 ae 4 .0 C. philippinum

Descriptions: Yamaguti 1935; Skrjabin 1947; Velasquez 1969b.

Genus Philophthalmus
Family Philophthalmidae

Note: Metacercariae encysted on solid materials in fresh or marine waters. Synonymy: P. cupensis, P. hovorkai, and P.
posaviniensis synonyms of P. gralli; P. peteri nomen nudum.

1. Vitellaria extend 1/2 or less of distance toward acetabulum from firsttestis . . . .................. 2
Vitellaria extend well over half the distance between first testis and acetabulum ... .............. 3

2. Vitellarian fields short, four to six follicles on each side, from middle of ovary anteriad (35-
60/100 of distance to acetabulum); acetabulum diameter about twice transverse diameter of
oral sucker; cirrus sac not extending posteriad to acetabulum; testes round to lobed; body 1.8-5.5 mm
long (Fig. 39.1); North America; experimental infection in swan, normally in herons and Charadrii-
FORTIIOS st it s einmisrido 5-aaine, S5ho A o ey cal SR b ol Core SOl Sl 0 e i P. hegeneri

Vitellarian fields short, extend anteriad from first testis about halfway to acetabulum; acetabu-
lum about 1.5 times diameter of oral sucker; cirrus sac extending well posteriad of acetabu-
lum; testes irregularly shaped, smooth; body 1.7-3 mm long (Fig. 39.2); Philippine Islands;
yare indomestic duck: . « S b R o oL ST R P. rizalensis

Vitellaria in about six masses, extending less than halfway from testes to acetabulum; acetabu-
lum 1.5 times diameter of oral sucker; cirrus sac extending posteriad of acetabulum; testes
smooth, transversely elongate; body 4.14 mm long (Fig. 39.3); USSR; rare, normally in terns

.................................................................... P. skrjabini
3. Cirrus sac and seminal vesicle not extending posteriad of acetabulum . ........................ 4
Cirrus sac and seminal vesicle extending posteriad of acetabulum . ........................... 5

4. Proboscis-like structure present, extending anteriad from acetabulum on ventral side; ovary
larger than testes; pharynx almost equal to oral sucker in size; testes lobed, tandem (Fig. 39.4);
BB TR A 5 s atamwiive i 105 (o S AR S TR e e B ol e e A P. proboscidus

No proboscis present; ovary 1/2 size of testes; pharynx about 3/4 size of oral sucker; testes
variable in shape, smooth, tandem; acetabulum much larger than oral sucker (Fig. 39.5); Asia;
rare: indorestieduekn -5 i st e e h A i e e oy P. sinensis

pieVitellariaintercecal inposteriorpOrtionis k. v S8 il b Lo BE SR s e o o T ey 6
Vitellaria entirely extracecal or onlyoverlappingeeca ... .. ..ouibviuniinssvbsss v coaonansas 7
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6. Acetabulum about 1.2 times larger than oral sucker; vitellaria extend at least 80-85/100 of dis-
tance between testes and acetabulum; seminal vesicle extends well to rear of acetabulum,
cirrus sac in transverse position or not; testes tandem or oblique, round to slightly flattened,
lobed or not; body ‘3.3-4 mm long; cuticle spiny (Fig. 39.6); North America, Eurasia, Oceania
(Hawail); infrequent /i, ok S .. 4 i vl o A e It P. gralli

Acetabulum about 1.1 times diameter of oral sucker; pharynx slightly smaller; vitellaria extend
about 90/100 of distance between testes and acetabulum, mostly intercecal or lying over ceca;
seminal vesicle extends well to rear of acetabulum; testes large, tandem, first testis round,
second rather triangular; ovary round, small; body 5.2 mm long (Fig. 39.7); Asia; infrequent
...................................................................... P. nyrocae

Acetabulum about 1.2 times diameter of oral sucker; pharynx about 3/4 width of oral sucker;
cirrus sac extending far posteriad of acetabulum; vitellaria tubular, posterior half intercecal,
extend from rear testis to acetabulum; testes large, tandem, slightly flattened; ovary small,
round; body 3.6-6.5 mm long; cuticle smooth; Asia; infrequent, in domestic duck . . . . . P. anatinus

7. Testes somewhat irregular in shape, smooth, oblique to one another; ovary small, 2/3 size of
testes; body 3.23 mm long, without spines?; acetabulum about 1.5 times size of oral sucker;
oral sucker about 1.3 times size of pharynx; eggs 84u long (Fig. 39.8); Eurasia; rare, in domes-
ficldiickamn® RN s R S e e e P. muraschkinzewi

Testes lobed, tandem; ovary small, round, 1/3 size of testes; body 5-7 mm long, without spines;
acetabulum about 1.4 times size of oral sucker; pharynx and oral sucker about same size; eggs
100 dong (Fig«89:0): Eurasiag/Africa; rarest . oo bl - s LR o AR B Rt P. nocturnus

Descriptions: Sugimoto 1928; Hsii and Chow 1938; Skrjabin 1947; Richter et al. 1953; Ching 1961a; Busa 1962; Osh-
marin 1963, 1970; Penner and Fried 1963.

Genus Psilochasmus
Family Psilostomatidae
Note: P. oxyurus metacercariae encysted on surface of freshwater snails. Synonymy: P. agilis and P. japonicus syno-

nyms of P. oxyurus; P. alii, P. indicus, and P. longicirratus reported synonyms of P. oxyurus, but retained in key; P.
lecithosus synonym of Hypoderaeum conoideum.

1. Sphincter-like formation in anterior part of pharynx; sphincter-like bundles at opening of ace-
tabulum (Fig. 40.1); Asia; rare, indomesticduck................o...... P. sphincteropharynx
Pharynx and acetabulum normal, withoutsphincters. .. ....... ... ... oo i 2

2. No esophagus, cecal fork at pharynx; genital pore just above acetabulum, well posterior to cecal

fork; cirrus sac extends to ovary, 1,550u long; eggs 100u long; Eurasia; infrequent. . . . .. P. skrjabini
BSOpDAPUSPTESEN L & ¢ «aifie s s riim s 00 s 61 wre i a it o d 4w o ad et i A EHIE e SR B AR G e 3

3. Genital pore anterior to cecal fork; lateral vitelline fields unite anteriorly and posteriorly; cirrus
sac does not reach ovary; eggs 80-96u long, number three (Fig. 40.2); India; rare . ... ... P. indicus
Genital pore at or just posterior to cecal fork; vitelline fields unite only posteriorly or not at all;
eggs number more than threeinuterus . ........covoii i iiiniiiiiiiniiareeas 4

4. Esophagus inflated, half as wide as long, 700-940u long, 500-620x wide; cirrus sac extends to
ovary; genital pore lateral to cecal fork; eggs 110-130u long, numerous (Fig. 40.3); India;
RETE o ko T s i St ity ot s AR AR B AT €T R AR . e R e E U NI Sk 0oty e 9 o P. alii

5. Ovary anterior to midline; vitellaria not uniting posteriad; cirrus sac extending to rear edge of
ovary, 1,292-1,302u long; testes large, unequal, 653-884y long; 5-26 eggs in uterus, 116-124p
long (Fig. 40.4); North America, Eurasia;common . ... P. longicirratus

Ovary at midline or just posterior to it; vitelline fields uniting at posteriorend. . . ................ 6



70

6. Cirrus sac sometimes just reaching ovary, 487-1,000x long; ovary just anterior to testes; esoph-
agus long; testes small or large, unequal; 30-40 eggs in uterus, 81-107x long (Fig. 40.5); North
America, South America, Eurasia, Africa; verycommon .. ...........cooviin . P. oxyurus

Cirrus sac extending nearly to ovary; testes slightly notched, small, 458-664x long; ovary 386u
anterior to testes; eggs few, 90-142u long; esophagus stout, 439-568u long, 110-174x wide
(Bigs40.6): Indiayraresiit. . v entiars sl Sl S ik oris o s v e Ao Sl et P. singhi

Descriptions: Skrjabin 1947; Jaiswal 1957; Gupta 1958; Oshmarin 1970; Jaiswal and Humayon 1971.

Genus Psilorchis

Family Psilostomatidae
Note: Source of infection unknown.

1. Esophagus absent, cecal fork just posterior to pharynx; ceca inflated at fork; preoral lobe present
(sometimes like rudimentary collar); body 4.95-10.2 mm long; acetabulum five times larger than

oral sucker; oral sucker 1.25 times wider than pharynx (Fig. 41.1); India; rare . .. .. P. udaipurensis
Esophagus present, 125-360u long; anterior portion of ceca not inflated; no preoral lobe re-
DTt ers Fithite ahevare 1 40 n e o S R O T IR L R o i e ek o s e 5. v 2

2. Acetabulum about three times larger than oral sucker, 650u by 550u; oral sucker twice width of
pharynx; body 6.6 mm long; esophagus 125u long (Fig. 41.2); India;rare . . ... ........ P. ajgainis
Acetabulum five times larger than oral sucker, 1,080-1,140p diameter; oral sucker and pharynx
about equal width; body 11.4 mm long; esophagus 360y long (Fig. 41.3); India;rare ............

Descriptions: Skrjabin 1947; Jain 1968; Sharma 1977.

Genus Psilostomum

Family Psilostomatidae

Note: Metacercariae of P. brevicolle in marine clams or snails. Synonymy: P. cygnei synonym of Psilotrem
simillimum.

1. Pharynx larger than oral sucker; vitellaria start at level of rear edge of acetabulum; eggs in
uterus number 27, 93-95u long; body 2.2-2.7 mm long, posterior end conical; no esophagus
(R AD 1Y ASTET FATE . o v a4 47 A1 e A8 e e e A e A e oa ot P. anserinum

Pharynx smaller than oral sucker; posteriorendrounded ...................o0oiiiininn.... 2

2. Acetabulum about equal in size with oral sucker; vitellaria start shortly below level of acetabu-
lum; cirrus sac extends below acetabulum, 650y long; eggs number 50 in uterus, 112u long
8z DR M e i e 11 1 e i S e b e Sl g e P. brevicolle

Acetabulum twice or more larger thanoralsucker ............c.iiiiiiriviinniinonnnenens 3

3. Body 0.5-0.6 mm long; vitellaria start at level of genital pore, before acetabulum; cirrus sac
extends to center of acetabulum; testes diagonal or oblique; ovary opposite first testis; eggs
85-90p long, few (Fig. 42.3); North America; rare . . ....c..ouvvve e s isinnnonensss P. marilae

Body 2.3-2.8 mm long; vitellaria start at rear edge of acetabulum; cirrus sac extends to ovary;
testes tandem; ovary anterior to testes; eggs number 30-50 in uterus, 96-112u long (Fig. 42.4);
G N L TS et ST SRR e S R et i U e B s it et L e P. borealis

Descriptions: Skrjabin 1947; Oshmarin 1963; Ryzhikov 1963a.
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Genus Psilotrema
Family Psilostomatidae
Note: Metacercariae (P. oligoon, P. simillimum) encysted on surface of snail shells or vegetation in fresh water. Synon-

ymy: P. spiculigerum and P. tuberculata synonyms of P. oligoon.
P. creccai Gupta and Jahan 1977 (Indian J. Helminthol. 29:46-56) — obtained too late to include in key or references.

1. Pharynx much larger than oral sucker; no esophagus; acetabulum about 2-3 times size of oral
sucker; vitellaria posterior to testes, extend forward laterad to level of ovary . . . . . P. simillimum —2
Pharynx smaller than oral sucker ., . . e e el s ¢ el ot e % 3

2. Acetabulum strongly protruding anteriad, 398-453u long, 200-291x diameter; uterus with 1-15

eggs (Fig. 43.1); Europe; rare, in domesticduck .................... P. simillimum swerinensis
Acetabulum less developed, up to 385u long; uterus with 5-7 eggs (Fig. 43.2); Eurasia; infre-
QUERL « S0 ire e e i GRS L R R e e P.s. simillimum

3. Acetabulum from about same size to 1.2 times as large as oral sucker; vitellaria start at level
of fore edge of acetabulum; no esophagus; eggs two to eight in number, 85-110u long (Fig.
483 FOrasTa: ANLTeqUent . - < o L o e 1 v o1 v, e A% s 5 ATes e s P. oligoon

Acetabulum about 1.5-3 times'aslarge as 0Tal SUCKET . v+ e sis 65 v s v s nia s os s o siais ainie sis o sis o s a0 4

4, Vitellaria start at level of first testis; testes close together in middle of body; eggs number one

totour; 90 long (Figi481d) < AS as I Frequent it (o T T oEat salaiis alsl sl « ol s tEN P. mediopora
Vitellaria start at level of middle of acetabulum; testes fill third quarter of body (or more) ......... 5

5. Body 1.8 mm long; testes large, nearly round; ovary over 100plong . . ......................... 6
Body 0.86-1.02 mm long; testes transversely oval, 130u long; ovary 86u long; one egg in uterus,
821 long (Big. 43i5): Asia intrequent . i e s e s o e A AT L e e T e as P. brevis

6. Testes fill third quarter of body, 220-260x long; ovary 190-250x diameter; eggs few (seven?),
very large, 112y long (Fig. 43.6)s Asia: TaTesaless s tdiersn oo e = susisimmnonais & s sty P. acutirostris
Testes fill most of posterior half of body, 315-360u long; ovary 120u long; eggs few (four?), 62-
80ullong: (Fig:43.7): India; FaTe . « «on . ute Sl oy o s et 30 LNl 10 i oo Sraa P. nettapusi

Descriptions: Skrjabin 1947; Oshmarin 1963; Graefner 1965; Gupta and Gupta 1977.

Genus Catatropis
Family Notocotylidae
Note: Metacercariae encysted on surface of snails, vegetation, or invertebrates, in fresh water.

C. appendiculata omitted; numerous short diverticula along intestinal ceca; no other characters known; Venezuela;
rare,

1. Only midventral keel present, no lateral rows of papillae; cirrus sac reaches middle of body;
length of metraterm about equal to cirrus sac (Fig. 44.1); North America; in chick (not duck)

from experimental infection, natural hostunknown .......... ... ... C. johnstoni
Midventral ridge with row of separate papillaeoneachside........................oonn. 2

2. Genital pore anterior to intestinal bifurcation. . ...... ... ... oo i i 3
Genital pore posterior to or at level of intestinal bifurcation ... ....... ... ... ..ol 6

3. Cirrus sac extends more than 1/3 length of body from anterior end (to 44/100); metraterm
1/2-2/3 as long as cirrus sac; esophagus short, 70u long; 9-11 papillae in each lateral row
(Fig. 44.2); North ATHEriCa; AT . . + ot ¢ cios s eonisias s oo s 61606 pinos ase assosioenesssis C. pricei
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Cirrus sac extends less than 1/3 body length from anterior end; metraterm equal to or longer

than cirrus sac; esophagus 130-260plong . ... ... i 4

. Testes 750-990x long; 10-12 papillae in lateral rows; ceca with small diverticula on outer side;
body 4.2-4.6 mm long (Fig. 44.3); India; rare, in domesticduck . . .. ................ C. indicus
Testes not over 560 long; ceca without diverticula; body smaller ............................ 5

. Uterine loops total 15-19, 1-2 previtelline; 10 papillae in each lateral row; oral sucker 70u by

86-90y; vitellaria start at 44/100 body length from anterior end (Fig. 44.4); India; rare ..........

C. rauschi

Uterine loops number 19, 5-6 previtelline; 7-9 papillae in lateral rows; oral sucker 110-115x di-
ameter; vitellaria start at midline of body (Fig. 44.5); North America;rare.......... C. harwoodi

./ Notover 12 papillaeineachlateral ToOW. 4' v, v il s (5 s psutite ole sie s oix aninato patony s s 7 sle a5 40 va s 7
Twelve papillae or more ineach lateral XOW ... . ... s i o v aiien sin o v i wnsias 68 s sea s sis sl s o n i on 8

. Esophageal length less than 1/2 diameter of oral sucker; 8-12 papillae in lateral rows, rows

extend beyond ends of midventral ridge; uterus with 12-14 loops, 3-4 previtelline; vitellaria
start at or behind middle of body (Fig. 44.6); Eurasia, Africa; very common. ........ C. verrucosa
Esophageal length more than 1/2 diameter of oral sucker; 7-8 papillae in each lateral row,
along ventral ridge; uterus with 20 transverse loops, 5-6 previtelline (Fig. 44.7); Asia; rare
.................................................................... C. orientalis

. Lateral rows with 12-18 papillae; uterus with 24-26 transverse loops, 9 previtelline; vitellaria

start posterior to middle of body (at 60/100) (Fig. 44.8); Japan;rare. .. ................ C. cygni
Lateral rows with 15-17 papillae; uterus with 20 transverse loops, about 4 previtelline: vitellaria
start anterior to middle of body (at 43/100) (Fig. 44.9); Eurasia;rare. .. .............. C. hisikui

Descriptions: Lutz 1928; Yamaguti 1939; Skrjabin 1953; Singh 1956.

Note: Metacercariae encysted on surface of snail, vegetation, or other solid object in fresh water (13 species), or sea
water (two species). Synonymy: N. anatis, N. duboisi, and N. lucknowensis synonyms of N. imbricatus; N. asperi-
ductus and N. chenis nomina nuda; N. intestinalis and N. triserialis synonyms of N. attenuatus; N. indicus and N. soli-
taria synonyms of N. babai; N. chionis of authors and N. orientalis synonyms of N. parviovatus; N. anseri and N. kan-
purensis probably synonyms of N. parviovatus; N. thienemanni synonym of N. ephemera. N. nathipandei not in

Genus Notocotylus
Family Notocotylidae

waterfowl, but included in key.

1.

Singlexow of ventral “glands” (papillae) o o o o ot e i o e b s s o b oAt ol 2
FHtee roWsofven el P apilae . . R A e ot S ¥ 20 et ciya Bowigsto o .o s 4, . ey 1o Beg oS 3
. Body ovate, broad, 1.4-2.5 mm long; one row of five ventral papillae; cirrus sac reaches to 1/3

of body length, 440-800x long; uterus with 8-13 transverse loops, 3-5 anterior to vitellaria
(previtelline) (Fig. 45.1); England, Australia; frequent in Australia; in bursa of Fabricius,
Gl O T g R . WL S N I I B Voo e 5. umyetle ittt S PRI ) T e 0 N. gippyensis
Body elongate, sides parallel, 1.5-1.9 mm long; one median row of seven papillae; cirrus sac
reaches to 1/4 length of body, 310-530u long; uterus with 12-17 transverse loops, 4-5 pre-

vitelline (Figd5:2)s Austvalias freqientst /o Sal i L0 008 vas i, Ln i el St N. tadornae
. Median row of ventral papillae number4-8; bodyoval.............. .. .. .. i i, 4
Median row of ventral papillae number 10-26; body usuallyelongate .. ....................... 7

. Papillae in middle row number half as many as in lateral rows, 4-5 and 10-12; cirrus sac extends

little more than 1/3 length of body; vitelline glands start at about middle of body (Fig. 45.3);



10.

11

12.

13.

14.

15.

North America, South America, Eurasia; rare, normally in coots and gallinules. . . . . . . . N. pacifera
Three rows of papillae with nearly the same number

. Ventral rows with 6-10 papillae per row; cirrus sac reaches 37-44/100 of body length; vitellaria

start at middle of body (Fig. 45.4); Central America, Eurasia: infrequent, normally in coots
....................................................................... N. gibbus

. Genital pore posterior to cecal fork; ventral rows of papillae with five papillae each, nearly same

size; cirrus sac reaches 1/4 length of body; vitellaria start at 35-39/100 of body length (Fig.
45:5)5 ASTATTATE . . 8350 s S b s e S s o o e I e (SR et e N. skrjabini
Genital pore anteriad almost to oral sucker; median ventral papillae much larger than lateral
papillae, five papillae in median row, four in each lateral row; cirrus sac reaches 1/4 of body
length; vitellaria start at 39/100 of body length (Fig. 45.6); North America; in duck from ex-

perimental infection, natural hostunknowniy. . - « » o JERERREIN S -y Siis o b N. breviserialis
. Median row of ventral papillae withover 18 papillae . .. .............c.ciiiiiiiiinin.n, 8
Veentral papillae number10:to 18in median row.y. b SRR S0t L Lol b e s e 9

. Median row with 18-24 papillae, 19-26 in lateral rows; median row starts 1/2 papilla interval

before or after lateral rows; cirrus sac reaches 32-42/100 of body length; metraterm 2/5-2/3
length of cirrus sac; uterine loops number 17-26, 7-10 previtelline (Fig. 45.7); Eurasia; com-
monrinigeeseand swanssn e L Lt Loy Lo bk 25 CRniiea s T 2 A L e i wiels N. parviovatus
Median row with 23-26 papillae, 24-29 in lateral rows; uterus with 27-34 loops, 11-17 previtel-
line; median row of papillae starts 1/2 interval anterior to lateral rows; cirrus sac reaches
30/100 of body; metraterm 3/5 of cirrus sac length; body 3-6.5 mm long (Fig. 45.8); Europe;
in duck from experimental infection, normallyinrails ............... ... ... 0. .. N. ralli

. Cirrus sac 2,500-2,800x long, reaching posteriad to middle of body (51/100); 15-16 papillae

in median row (Fig. 45.9); Argentina; rare, insteamerduck ....................N. tachyeretis
Cirrus sac less than 1,300u long, not reaching beyond middleof body. .. ...................... 10
Genital'poreanterion t0.CeCAlFOrk. . « c.o <v v 4t s o & vian ohn Sirbais o Wi SR e e T e Wit S 11
Genital:pore posteriorto.oratlevel of cecal FOTK. . o st iayapanatotiny tawlsminte v s irio oot Bt ool 13

Median row of papillae starts 1/2 interval before lateral rows; 11-13 papillae in median row,
11-12 in lateral rows; metraterm as long as cirrus sac; three to four previtelline uterine loops;
bodyil:9=2:0 M long: EUTASIA: TATE: . . v o « v o « o v Il 8 is whals ol 6 0 Hin 5 mrus ey RERIINL o, N. mamii

Median row of papillae starts 2 1/2 papillae intervals before lateral rows .. .................... 12

Median row with 13 papillae, 10 in lateral rows; metraterm 4/5 length of cirrus sac; cirrus sac
extends to 37/100 of body length; oral sucker 85-110x diameter (Fig. 45.10): Philippine Is-
landsrrarerin domestc ek, . o i T o A Ry N. naviformis

All rows with 12-14 papillae; metraterm about 1/2 length of cirrus sac; cirrus sac extends to
26/100 of body length; oral sucker 200x diameter; Europe, Africa; infrequent or rare, in
o lc)n e Lol e (T[] NPT s R B e T s he v s A ARG 1) S A A N. aegyptiacus

Metraterm 1/3 length of cirrus sac; first median papilla 2.5 intervals before first lateral papillae;
body 1-1.27 mm long; testes up to 170u long; oral sucker 70u diameter (Fig. 45.11); Eurasia;
rare; normally N SHOTEDITAS T Tl s o 5 5 s 5« + e s it oy raratEvaNe NN I e S L N. linearis

All measurements generally greater —metraterm longer, oral sucker over 100x diameter; median
row of papillae starts 0.5 to 2.5 intervals anteriad of lateral rows . ......................... 14

Lateral rows with 9-10 papillae, first median papilla 0.5-2.5 intervals before first lateral papillae;
body 1.1-2.5 mm long (Fig. 45.12); Eurasia; infrequent . . ...........cooovuvnn,. N. ephemera

LraterRl rows With L O] O D D e T e e e TR Pe Rt %% o ain ¢ ot 0% o s o e okle o0 s 15

Median row with 10-12 papillae, lateral rowswith 12-14. . .. ... ... .. ... ... .o i ity 16

Median row with 13-18 papillae, lateral rows with 14-19. . .. .......... ... .. ... ... ... .. ..., 17
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16.

LT

18

19.

20.

21.

22,

23.

24.

Median row with 12 ventral papillae, 12-14 in each lateral row; cirrus sac extends to 37-47/100
of body length; metraterm 5-6/10 length of cirrus sac; vitellaria start at 47-60/100 of body
length; North’America, Europe; Infrequent . v« oo v v v s drwasin e s sinos s wia i osans N. seineti

Median row with 10-11 ventral papillae, 12-14 in each lateral row; cirrus sac extends to 28-
38/100 of body length: metraterm 57-93/100 of cirrus sac length; vitellaria start at 36-

46/100/of-body: length (Big. /45, 18): ASIA I TATE! s 2 vie tcals siaia v w5 os o ooy @ibeme s wis N. duboisianus
More than half of uterine loops (10-11 of 17-18) anterior to vitellaria; vitellaria start at 60-
64/100 of body length; body 2-3.8 mm long (Fig. 45.14); Asia;rare .. ................... N. babai
Less than half of uterine loops anterior to vitellaria; vitellaria start mostly anterior to midline
o)1 0707 N (53 ey d o TR R S SIS R0 o B e I S e S R | S 18
Metraterm over half length of cirrus sac (50-83/100) — (attenuatus group, separation difficult,
descriptions unreliable; intermediate hostsimportant) . . ............ .. ... ... .. . o000 19
Metraterm: /2 orless:of dirrusisacTenghy . oo o o Bl el b ttn A RS oo o= e S A i or g & 5 20

Uterus with 20 transverse loops, 2-5 previtelline; first papilla of median row 0.5-1.5 intervals
anterior to lateral rows; 14-19 papillae in lateral rows, 13-18 in median row; cirrus sac 600-
1,300 long; testes with five lobes; variety of snails reported as intermediate hosts —some
probably erroneously; body 1.5-5 mm long (Fig. 45.15); North America, Eurasia, Australia;
characterSHE o i stk e ets s o s Fa o talle o A beie: o e P o ey s £ N. attenuatus

Uterus with 18-20 transverse loops, 3-5 previtelline; first papilla of median row 1-1.5 intervals
before lateral rows; 14-17 papillae in lateral rows, 13-15 in median row; cirrus sac about
1,000u long; testes with 2-4(8?) lobes (Fig. 45.16); intermediate host lymnaeid snails; North
America; in duck from experimental infection, once inshorebird. .. .............. N. stagnicolae

Uterus with 20 transverse loops, 9-13 (about half) previtelline; median papillae start 1/2 interval
before lateral rows; 15-19 papillae in lateral rows, 13-18 in median row; cirrus sac 946u long;
testes with 8-12 lobes (Fig. 45.17); intermediate hosts physid snails; North America; rare,

probablynormallyiin‘muskratsiand Volesy . i oo i cns L v oo b s s N. urbanensis
Cirrus sac extent less than 41/100 of body length from anterior. .. ........................... 21
Cirrus sac extends more than 41/100of bodylength . .................. ... .. .. .. .. ....... 25

Lateral rows with 18 papillae, 14 in middle row; first median papilla 1.5 intervals behind lateral
rows: cirrus sac reaches 29/100 of body length from anterior; metraterm 2/5 length of cirrus
SaciEIg 45 1 8) N o HCKe T BN A TATE TN LI s ot vansliy sosasl wne i sov aoe 5 64 s Sadpe o 's.s N. nathipandei

Lateral rows with 14-18 papillae; first median papilla 1/2 interval anterior or posterior to lateral
O KT S Ve TP R I 8 s 2 T A A R e e e G S 22

Single polar filament on egg at one pole, eggs 23u by 13p; vitellaria start at 33/100 of body
length; 16-18 papillae in lateral rows, 15 in median row; cirrus sac reaches 1/3 length of body:
uterus with 19-21 transverse loops, 4-7 previtelline (Fig. 45.19); Asia; experimental infection

in ducks, naturalhostrn ke oD e e e o Bl her T AW I S N. zduni
Filament at each pole of egg; vitellaria start at about midline (42-60/100); cirrus sac extends
from less to more than 1/3 body length; lateral rows with 14-16 papillae . ................... 23

Median and lateral rows with 16 papillae, cirrus sac extends to over 1/3 of body length (37/100);
uterus with 14-24 loops, 2-8 previtelline; metraterm less than 1/2 cirrus sac length; vitel-
laria start at 45-52/100 of body length (Fig. 45.20); intermediate host brackish water snail;
North America; in duck as experimental host, natural host unknown. . ............. N. atlanticus

Median row with 14 papillae; uterus with 8-10 previtellineloops. . .. ........................ 24

Cirrus sac extends less than 1/3 length of body (32/100); uterus with 18-19 transverse loops,
8-9 previtelline; metraterm 1/2 cirrus sac length; testes irregularly margined; eggs 24-27u
long; vitellaria start at 48-54/100 of body length (Fig. 45.21); North America, Asia; infre-
GHENE NGO [y T x5 o . ST L 5 85T 3 8 SEAs <t S b, et SRR s N. imbricatus magniovatus
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Cirrus sac reaches more than 1/3 body length (32-41/100); uterus with about 25 transverse
loops, 10 previtelline; metraterm 1/4-1/2 length of cirrus sac: vitellaria start at 52-60/100
of body length; testes deeply incised into lobes; eggs 18-22u long (Fig. 45.22): North America,
Burasia; infrequent. . . . . e aisive il 2 oam o s s s oty S N R N. i. imbricatus

25. Body oblong, 1-1.5 mm long; first median papilla 1/2 interval anterior to lateral rows: 15-16
papillae in median row, 16 in lateral rows; cirrus sac reaches about midline, 450-560u long;
uterus with 12-16 transverse loops, about 3-4 previtelline; vitellaria start posterior to mid-
line (Fig, 45.23); North ATNEriCas TaYE 'y s s ares oo e e S N. minutus

Body elongate, 3-3.3 mm long; first median papilla 1.5-2.5 intervals before lateral rows: 14-15
papillae in median row, 14-16 in lateral rows; cirrus sac reaches 42/100 of body length, 1,170~
1,290 long; uterus with 20 loops, 6-8 previtelline; vitellaria start at 51/100 of body length
(Fig,45.24): North America, Asias IDETEQUERE. .« fuas s los e e ittt vt o s, = b 2o N. dafilae

Descriptions: Skrjabin 1953; Beverley-Burton 1958; Stunkard 1960a, 1966, 1967; Odening 1964; Chiaberashvili and
Dzhavelidze 1968; Gupta and Gupta 1976, 1977; Bisset 1977.

Genus Paramonostomum
Family Notocotylidae

Note: At least some infections (five species) obtained by ingestion of brackish-water snails. Synonymy: P. brantae
synonym of P. alveatum; P. obtortum synonym of Notocotylus pacifera. P. anatis, in domestic duck, USSR, indistin-
guishable from P. pseudalveaium, may be synonym.

Description of P. bychowskoi-pawlowskoi not available, species is omitted; described from tufted duck and gray
heron; Azerbaidzhan SSR.

1. Body oval, not more than twice as long as wide, usually shorter; mostly in intestine of host . . . . ... .. 2
Body elongate, more than twice as long as wide; most commonly incecaofhost .. ............... 5

2. Genital pore posterior to cecal fork; with about 12 transverse uterine loops, one previtelline;
body minute, 0.25-0.5 mm long (Fig. 46.1); North America, Europe; infrequent. . . . ... P. parvum
Genital pore at or anterior to cecal fork; fewer than 12 transverse uterineloops . . .. .............. 3

3. Body 1.03-1.68 mm long, just twice as long as wide; genital pore anterioi to cecal fork; about
10-12 transverse uterine loops; metraterm shorter than cirrus sac (Fig. 46.2); Asia; experi-
mental infection in domestic duck, natural host unknown . ................... P. philippinensis

BodylessstHan LoamdOng. « o s oo s we oas msio se w65 s o 5s s enabainsdie s suat R ERRNIE Do Hpsy o 4

4. Ovary partly caudad to testes; 6-11 transverse uterine loops, sometimes one or two previtelline;
posterior end of cirrus sac about 1/3 from anterior end of body; metraterm 2/3 length of cir-
rus sac; body 0.5-0.9 mm long (Fig. 46.3); North America, Eurasia; frequent . . ... ... P. alveatum

Posterior edge of ovary level with testes; 5-6 transverse uterine loops, none previtelline; pos-
terior end of cirrus sac 28/100 of body length from anterior end; metraterm 1/2 length of

cirrus sac; body 0.39-0.5 mm long (Fig. 46.4); North America, Europe; infrequent ... ..........
P. pseudalveatum

Eight transverse uterine loops; body 0.42-0.46 mm long; USSR; rare, in domestic duck ... .. P. anatis
d.Genitalipore before cecal fork « . sl v iz s oo ss e S TtRR pi ot e T s SRS UL -osvax, 3 x w04 6
Genital pore atorposteriordoceCAl FOTK it s vy« aryiry LIRS eVONReer o R PRl et v e o o o412 10
6. Cirrus sac extending more than 1/3 of body length; vitellaria start posterior to middle of body . . .. .. 7
Cirrus sac not extending beyond first 1/3 of body; vitellaria start before middle of body ........... 8

7. Cirrus sac extending to 38/100 of body length, 498-581u long; uterus with 12-14 transverse
loops, about six anterior to vitellaria; anterior end of vitellaria at 54/100 of body length; eggs
16.2ulong; body 1.7-1.9 mm long (Fig. 46.5); Asia;rare. ...............coveiin... P. nettioni
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Cirrus sac extending to middle of body, 1,900-2,190 long; uterus with 12-15 transverse loops, ‘
about 1 previtelline; anterior vitellaria at 52/100 of body length; eggs 26-28y long; body 4.1- |
4.3 mm long (Fig. 46.6); North America;rare .............ooiiiiiiiiaiin P. malerischi

8. Genital pore at rear edge of oral sucker; ceca slender; testes extremely lobate, branched; uterus
with 16 transverse loops, 4-5 previtelline; eggs 15u long; body 3.8 mm long (Fig. 46.7); India;
T e T s (e e al s MelAleuia STV EEA P oe, & 5 16,0 4 20 0§ ¥0mie %) & P. casarcum

9. Esophagus longer than diameter of oral sucker; uterus with 18-20 transverse loops, 3-4 pre-
vitelline; metraterm as long as cirrus sac; cirrus sac 533-683u long; eggs 18u long; body 2-
2:3mmilongi(Eig: 46:8)sIndiatraret i S iy s s s v e v v oh v b e P. harwoodi

Esophagus about equal to diameter of oral sucker; uterus with 17-18 transverse loops, 6 pre-
vitelline; cirrus sac 930u long; eggs 20 long; body 3.4 mm long (Fig. 46.9); India; rare. . .........
P. querquedulum

10. First vitellaria anterior to middle of body; esophagus less than length of oral sucker; eggs 154
by: 91 bedy 24 mrn o n g @ B A A TE e e e v e s & 5 0w 2wty et s e P. ovatus
First vitelline gland posterior to middle of body; eggs larger, 19-25ulong . .................... 11

11. Cirrus sac extends to 2/5 length of body from anterior end; metraterm 1/2 length of cirrus sac;
17 transverse loops, 7 previtelline; eggs 19-25u by 10-15x; body 0.5-0.8 mm long; (Fig. 46.10);

} D83 5ulo) o T-Hl 5 7RI SR PIRMIER o e L AU, < S A e L, e SR DR O TV P. chabaudi
Cirrus sac extends to 45-47/100 of body length; metraterm 1/2-2/5 of cirrus sac length; 9-11
transverse uterine loops, 4-5 previtelline; eggs 22.4p long; body 0.8-1.1 mm long (Fig. 46.11);
USSR ZaTe 0 e e i b T o, powtel e R arrae ey Ty, & o0 eoe 1 4 g P. alveoelongatum
Cirrus sacextends tormiddle of body orfarther s o e s e is siain b alebaen s b 12

12. Esophagus shorter than diameter of oral sucker; small diverticula on ceca; uterus with 16-18
transverse loops, 5-7 previtelline; vitellaria posterior, start at 60-70/100 of body length from

anterior end; body 1.4-1.9 mm long (Fig. 46.12); North America;rare ............. P. histrionici
Esophagus about same or longer than oral sucker; no diverticula on ceca; uterus with fewer
JOOPS S s sl s sk Voot 3 o 1 e et e N B e e Tt s s 55 5 e e o e 5 13

13. Esophagus about equal to diameter of oral sucker; 15-16 transverse loops in uterus, 3 previtel-
line; vitellaria start at 55/100 from anterior end; eggs 18-22u by 10-13y; body 1.5-4.5 mm long
(i, 48,1 3): Eurasiay e e Qe o B e e v = o a7 3 1+ v e P. bucephalae
Esophagus about equal or longer than diameter of oral sucker; uterus with 14 transverse loops,

5 previtelline; vitellaria start at 61/100 from anterior end; eggs 22-23u by 12-13u; body 2.3-

6. Ommlong (Fig, 46.14): Korea: Laal e e e L 1r v /s s to ks s P. elongatum

Descriptions: Hsii 1935; Skrjabin 1953; Dunagan 1957; Baugh 1958; Ching 1961b; Nath and Pande 1962; Garkavi
1965; van Strydonck 1965; Velasquez 1969a; Filimonova 1971.

Genus Tristriata
Family Notocotylidae

Note: Source of infection unknown, almost surely snails or debris.

1. Body oval, twice as long as wide, 1.5-2.7 mm long; transverse uterine loops number 17, 11 pre-
vitelline; cirrus sac reaches to 37/100 of body length (Fig. 47.1); North America; Asia; infre-
CIMICTIE '+ 5 crn s it 87605 v 0 w1 laciioe o 8 g ghca oo ko B0 o i St ARy S5 (o S 6 e Tk i T. anatis

Body elongate, 4.5-5 times longer than wide, 2.7-4 mm long; transverse uterine loops number
20-24, 10-12 previtelline; cirrus sac reaches 42-49/100 of body length (Fig. 47.2); USSR;
e e e o T D L L T I U S ity (e s A 0 e T. elegans

Descriptions: Frame 1969; Filimonova 1971.
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Genus Renicola

Family Renicolidae

Note: Source of infections unknown, probably marine fish.

1.&Festesigenerallylobed; orirregularly shapedi. smlad . ik i e boar ot S i S e 92
[Restesrentire, Found orioval .l ki, il oy s sl 00 Rt i TR e S b 5

9. Vitellaria in twoTows Of FOIHCIes ot s lratact ottt sts s oim s e e e e s Pt s 3
Vitellaria in two compact clusters of few (about 8-9) large follicles; caudal end of body very pro-
longed, pointed (Fig. 48.1); Europe; rare, normally in lariform birds ................... R. lari

3. Vitelline follicles small, numerous (30-45), crowded in lateral columns in middle 1/3 of bodys;
body club-shaped, 2-2.37 mm long (Fig. 48.2); Asia; rare, originally described from grebe. . . .. . ..

R. umigarazu

Vitelline follicles few (five to six on each side), large, contiguous in two short rows; body club-
shaped, 1.15-2.1 mm long (Fig. 48.3); Asia; rare, perhaps normally in lariform birds, first de-
scxibed From COTMOTANt &kl i Tl e e ot (s e s v a8 s AVl s e B Bte s i e st R. keimahuri

4. Two rows of vitelline follicles, from anterior margin to base of caudal process, inward from
lateral margins; body round, with caudal process, 0.83-1.45 mm long (Fig. 48.4); Asia; infre-

o =) 1L B R S i R. mediovitellata
Two rows of vitelline follicles, from level of oral sucker to level of testes, 115-171x in from lateral
margin, 560-590u extent; body ovate with caudal process, 1.32-3.2 mm long; testes round in
younger worms (Fig. 48.5); Europe; infrequent .......... . cciiiviinvncuinens R. mollissima

5. Ovary trilobed; testes oval, contiguous; body club-shaped, 1.16-2.15 mm long; vitellaria rather
medial, extend from oral area to base of caudal process; North America; rare.......... R. brantae
Ovary slightly lobed; testes round; body club-shaped to round, with caudal process, 0.87-1.42 mm
long; vitelline follicles small, closely packed, rather medial, in two bands from pharynx to
base of caudal process (Fig. 48.6); Eurasia; infrequent . . ............coovvineen R. somateriae

Descriptions: Skrjabin 1947; Bykhovskaya-Pavlovskaya 1950; McIntosh and Farr 1952; Belopol’skaya 1952b; Kulach-
kova 1957.

Genus Eucotyle
Family Eucotylidae

Note: Source of infections unknown. Synonymy: E. clangulae synonym of E. cohni. All species but E. hassalli parasitic
in Anatidae.

1. Vitellaria extending posteriad well below testes, pastmidline. . . .............. ... ... .00 2
Vitellaria not extending posteriad of testes, oronly slightlyso. . .............................. 7

2. Testes ovate or pear-shaped, smooth-margined; ovary oval; esophagus inflated at anterior; eggs
25ulong by 13y (Fig. 49.1); Eurasia; infrequent. .. .« o o siei ol shoiebols oinaissaipio s i o E. popowi
Testes lobed or withirregular IATEIN . ..+ <o i 56t s s 5aole whbealaalis i iyis o fadogss s ongos. eiapu s oo 3

3. Brown pigmented granules throughout parenchyma; eggs 30-41p long; body 6.25-7.2 mm long
(B, 499 S NOTEh ATNETICRETATE .+ o oo e s 505 agbilsnts daisbhs st v shatilbe 5 Sehoballon-otal von. ke s ils tot 3l E. castanea
No brown pigmented.granules in parenChyma. . « «s i sis « o5 s s whakefs s s 6w s s s o s o oo s s 4

4. Testes ovate, length:width 1.25:1; eggs large, 43u long by 16u; esophagus inflated at anterior:
body 5.6 mm long (Fig. 49.3); North America, Eurasia; infrequent . .................. E. cohni
Testes elongate, length: width 3(or more):1;eggssmaller . ..................................5
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5. Esophagus not inflated at anterior end; eggs 27u long by 14p; body 3.5 mm long (Fig. 49.4);
B U AT TAYES v o as o oaTs abare v ek s el s o ek i i A oo sl e o e Ny el s R w0, 48 1 E. nephritica
Esophagusinflated atanteriorend .. 0.V iv, oo oL i g o b i H e SR A g PRI R 6

6. Testes lobed at ends; ovary lobed; eggs 22u long by 11x (Fig. 49.5); North America; in grebes,

BAES: st b ST e o, SRR B OO . R O R M B SR B U s E. hassalli
Testes with irregular margins only; ovary lobed; eggs 29-33u long by 15-17u (Fig. 49.6); Brazil;
rare; In domesticidack tr a0 BT ol s rlia s Lty 18 ST PR, LT E. freitasi

7. Testes pear-shaped, smooth, touching at midline; ovary oval; eggs 35u long by 17p (Fig. 49.7);
NorthiAmericay Euvasia; frequent . . S5 Mol B0 I SR sl o E. zakharowi
Testesilobed; not touching roManyilebeti S o o R i i i o5 tomaby s ehs 5 00 s I8 oLat o s 8

8. Esophagus inflated at anterior; body small, 2.4 mm long; eggs 30-33x long (Fig. 49.8); North
Anierica;, ‘Buropedififtequentst: o sk SRRl oL R DN N s o S S i E. wehri
Esophagus eylindrical saotintlated:, o ar o ia e e e e e rgacin s 9

9. Eggs 28-35u long by 12-14p; body 4-4.8 mm long; testes narrow, well separated; esophagus
343-405u long; body spines sharp-pointed, 1114 long (Fig. 49.9); North America; rare . .. ... ...

E. warreni
Eggs 27-33u long by 15-18y; body 2.3-4 mm long; testes rosette-shaped, almost touching; esoph-
agus: 248 long (Fig: 49:10); GhinasTarne - & . & <5« o dhie s oo a8 230 sbr otk seh aiine E. baiyangdienensis

Descriptions: Skrjabin 1947; Schell 1967; Jensen 1971; Costa and Freitas 1972; Lee et al. 1973.
Species Tanaisia fedtschenkoi
Family Eucotylidae

Note: Source of infection unknown. These variations are not distinctly established as subspecies; the forms in North
and South America have not been identified further than to species.

1. Cuticle with pectinate scales, scales 6.2-10.9u wide, with 4-9 (mostly 5-8) teeth per scale (Fig.

VAT S BT ) 7 P L PR LI oo S o i S S A e B i e T. f. meridionalis
Pectinate scales on cuticle 10.4-17p wide, with 5-10 (double teeth if the lower number) teeth
per scale (Fig. 50.2); Europe; rare?, typically in Charadriiformes . ............ T. f. fedtschenkoi

Descriptions: Odening 1964.

Genus Prosthogonimus

Family Haplometridae

Note: Infections obtained by ingestion of Odonata (dragonfly) nymphs or adults. Synonymy: Only three species defi-
nitely recognized. P. anatinus, P. gracilis, P. horiuchii, P. japonicus, P. karausiaki, P. leei, P. orientalis, P. pellucidus,
P. penni, P. putschkowskii, P. querquedulae, P. rudolphii, P. sinensis, P. skrjabini, and very possibly P. spinatus and
P. ventroporus, synonyms of P. cuneatus; P. limani and P. ryjikowi synonyms of P. ovatus; P. sudarikovi synonym of
P. macrorchis. Classification discussed in Krasnolobova 1970.

1. Small lobe protruding to left of oral sucker and extending more anteriad than tip of longitudinal
axis, containing genital pores; testes nearly round, smooth; vitellaria in two dense lateral clus-
ters anterior to level of rear margin of testes; uterine loops fill area posterior to testes; ovary

posterior to acetabulum (Fig. 51.1); Vietnam; rare, in domestic duck. . ........... P. ventroporus
Longitudinal axis the most anteriorly projecting lobe, genital pores to side and usually slightly
ROsterior tofore e e Of Or Al NURKET | . L Al e atie es e B e s e oy o e e e N G G S 2

2. Uterus with loops in area anteriad and posteriad of acetabulum; ovary at level of acetabulum
or more anterior, lobed (Fig. 51.2); cosmopolitan; verycommon. . .. ................. P. ovatus
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Uterine loops present only posteriad of acetabulum; ovary posterior to acetabulum, or only

slightly overlapping itsedge, Tobed . . . s J o ., ik AU S - 3

3. Vitellaria not extending posteriad of level of rear edge of testes, in several diffuse clusters;
testes more or less oval, smooth (Fig. 51.3); North America, Asia; frequent . . . ... ... P. macrorchis
Vitellaria in lateral clusters extending posteriad past level of rear edge of testes . . ... ............. 4

4. Anterior of body covered with large spines, up to 31-35u long; Ukraine; rare, in domestic duck
...................................................................... P. spinatus
Spines on body smaller (20-23u long) (Fig. 51.4); cosmopolitan; very common . . . .. ... .. P. cuneatus

Descriptions: Skrjabin 1962; Shevtsov 1966; Oshmarin 1970.

Genus Levinseniella

Family Microphallidae

Note: Infections obtained by ingestion of aquatic crustacea (two species known from fresh water, two from sea water).
Synonymy: L. belopolskoi synonym of L. pellucidus; L. charadriformis synonym of Ascorhytis charadriformis; L.
minutus transferred to Atriophallophorus minutus; L. somateriae transferred to Microphallus somateriae.

Several species designated species inquirendae by Deblock and Pearson 1971.

1. Acetabulum may be enclosed within genital sinus; genital papilla spiny at tip; opening to genital
cavity and acetabulum a narrow slit; seminal vesicle bent at angle before prostatic area; one
male pocket of genital sinus sclerotized to special spindle-like structure, others not described;
vitellaria in two masses of few large follicles (Fig. 52.1); Vietnam; rare, in domestic duck. ... ... ..

L. cryptacetabula
Acetabulum jfiniormial condition, exposed at surfaces, N R 2

2. Voluminous female pouch present in annex of genital atrium on acetabular side, very tortuous
internallype dtmii < v v memane i o v e s i Rt e e T N R N A SR RN 3
No female pouch present;, or;presence Ot repOrted . « o« v iiv v v v onin s nsis o5 simna i CUIEE ot ais shersi e 5

3. Male copulatory organ (digitiform pocket) with two groups of processes, each with four short
and one long; prepharynx longer than pharynx; esophagus about twice length of prepharynx
(112-160p long) (Fig. 52.2); Asia; rare (speciesinquirenda) . ................... L. camtshatica

Threeor four pockets in male/copulatoryOrFan, v o « /el s s oo s A s de o e R s 4

4. Three or four pockets in male copulatory organ, each with three teeth or hooks; prepharynx
slightly longer than pharynx; esophagus (about 130u long) twice as long as pharynx; testes
smooth, oval (Fig. 52.3); North America, Eurasia; infrequent . .................. L. propinqua

Three pockets in male copulatory organ, with ribs but no teeth or hooks; prepharynx and esopha-
gus about same length (854 and 70ux long, respectively), both longer than pharynx; testes
slightly irregular in form, oval (Fig. 52.4); North America, Eurasia; infrequent . ... L. brachysoma

5. Esophagus short (63-120x long), about twice length of pharynx; prepharynx shorter than phar-
ynx; ovary lobed, to right of acetabulum; vitellaria in two irregular masses; genital complex
not described; testes transversely oval; eggs 21-35p long (Fig. 52.5); Brazil; rare (species in-

GOATETUAAN o consi o ol Mg 555 5 5 s h IR SRR RUEE SN Coe SV WS o e, RS . ¢ L. cruzi
Esophagus long, much more than twice length of pharynx; prepharynx shorter or longer than
PRATYIIX 520 i iovn s s vl dinseians hine anstam s el TR S R LI B e el s 6

6. Male copulatory organ with three pockets; pharynx very small (25-28u long); prepharynx as
long as pharynx; ceca rather short, reach level of fore margin of acetabulum; eggs 16-19x long
(Big, 52.6): Burasia, NorthAdrion: infrequentan e dontin . ciins e £ o « s s it L. pellucida

Male copulatory organ with four pockets; pharynxlarger............. ... ..o ... 7
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7. Ceca very short (132-185u long), reaching well short of level of acetabulum; prepharynx shorter
than pharynx (Fig. 52.7); North America; in duck from experimental infection, natural host
unknewnhilshectesIngiiren i)t s RO SR s e o o s L. amnicolae

Ceca longer, reach level of rear margin of acetabulum; prepharynx longer than pharynx .......... 8

8. Body 0.67-1.17 mm long; oral sucker 60-78u by 78-96u; acetabulum 57-75u diameter; esopha-
gus 210-350u long: eggs 18-21u long (Fig. 52.8); Asia; infrequent (species inquirenda) . ..........

L. bucephalae

Body larger, 1.4-1.05 mm long; oral sucker 95-96x by 112y; acetabulum 120p by 85u; esophagus
416-560u long; eggs 23-26y long (Fig. 52.9); Asia; rare (L. bucephalae of Ryzhikov and Timo-
L0 K e N P e e e 7 L Pl 5 Levinseniella sp.

Descriptions: Belopol'skaya 1952a, 1963; Ryzhikov and Timofeeva 1961; Oshmarin 1970; Deblock and Pearson 1971.

Genus Maritrema

Family Microphallidae

Note: Infections obtained by ingestion of aquatic crustacea, two species in fresh water and five in sea water.
Synonymy: M. raminellae transferred to Odhneria; M. nettae synonym of M. obstipum; M. rhodanicum synonym of
M. subdolum.

1. Vitelline follicles in cluster of six to eight on each side, not posterior to testes; body elongate:
esophagus long, 170-280u long; cirrus sac arched, anterior to acetabulum; metraterm mus-
cular, strongly curved, 144u long; uterus post-testicular, extends along margins to vitellaria

(Fig.:53.1); North-America, Asias INTTEQUENt.: « v aisisiai o ves v vaws im e dds s sins i M. japonicum
Vitelline folliclesin ringor horseshae SDaPe ... ot o Vs st o sl «omie v sk i el s S aad « s 2
2.-Citrus sacwithiverythickimusenlaroallies ol s s i) ekl wuteed sic Saby sl don s ebuts ol St 02 58 vithe 3
Cirrus sac-withithinwalls (May Be TUSEORAE) <uie i v aie v v o dmlia o s s sTaafolis) sia o s o Telo SURBTAL s s o o o 6

3. No spiny structure in genital sinus or cirrus sac; oral sucker and acetabulum about equal size;
ceca widely divergent, short, not reaching posteriad of cirrussac . .. ........................ 4
Genifal SInusWithSPINeS i et vl nta b by WS EasRa s Aedl fo. | st o Ll ol St el oo, 5

4. Esophagus 35p long, longer than prepharynx; cirrus sac about 1/2 body length; testes nearly
round or slightly transversely oval; eggs numerous (over 60), 12u long (Fig. 53.2); South Amer-
TCABEATE. s s i i st e s i ke b e e ot e S N Tl PRI o o o o e e i Ao M. nicolli

Esophagus and prepharynx equal length; eggs number 4-10 in uterus, 18-23u long; cirrus sac
reaches almost across body, distal end tapering, hooked; testes oval (Fig. 53.3); Australia;
PATOL (oo ottt iyl vun s tigea s, 3 o LA Y SIS R PPN o s L s e dhs M. calvertensis

5. Comb of fine spines on genital sinus; ceca short, widely divergent, do not extend posteriad of
cirrus sac; acetabulum slightly larger than oral sucker; esophagus very short (5u); vitellaria
in liorseshoe shape (Pigh 58:4): Astas marer o,/ o e e s i o siss M. inusitata

Genital sinus with many spines on surface; acetabulum about 1.7 times size of oral sucker;
esophagus 33-94p long; cirrus sac walls thick, sclerotized, striated; ceca reach level of fore
margin of acetabulum; vitellaria in horseshoe shape, interrupted at anterior (Fig. 53.5); Asia;

IR ()0 (o 4 (o) Pt it 5 W M S Bl i U i o R M. mapaensis

6. Oral sucker and acetabulum nearlyequalinsize. .. ........ccoviiiiiiiin i 7
Acetabulum larger than oral sucker (about 1.3-1.5 timeslarger) ............................ 10

7 Qvary toiight of acetabulumy a . I Lo Jovn, 9B il TR e e B 8

Ovary medianin Joeation; s cis s viies sou s o v Bob) A s T B A R T SR 9
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8. Acetabulum with short spines anteriad; esophagus short, 13-44u long; prepharynx short; ceca
widely divergent, reach level of fore margin of acetabulum; uterus may fill body (Fig. 53.6);
North America; rare; i dOMeSHE AUOK e s & 5 v v oo o) M. obstipum

Ovary slightly to right of acetabulum or median; no spines on acetabulum; esophagus long, 58-
148 long: prepharynx long; ceca diverge at acute angle, extend past level of acetabulum;
uterus within ring of vitellaria (Fig. 53.7); North America; rare (see also below, inNo.9).........

M. paracadiae

9. Ovary triangular, slightly lobed; seminal vesicle large, oval, in rear half of cirrus sac; suckers
42-62p diameter; uterus within vitellarian ring (Fig. 53.8); North America, Eurasia, Africa;

50 e S R TR R SRR Rk s 7o S b S B e e s S o s < M. gratiosum
Ovary globular; seminal vesicle slightly S-shaped in elongate sac; uterus extends past vitellarian
ring anteriorly; suckers small, 26-39u diameter (Fig. 53.9); North America; rare. . . .. . . M. acadiae
Ovary oblong, rarely median; seminal vesicle elongate, fills 1/3-1/2 cirrus sac; suckers 32-52u
diameter; uterus within vitellarian ring (Fig. 53.7); North America; rare .......... M. paracadiae

10, Ovary medianin location i L i T N L i 11
Ovary torightof dcetabulum. . [ voh L R e L 12

11. Body ovoid to linguiform; prepharynx 0-40u long; esophagus 38-76u long; cirrus sac arched over
acetabulum, 120-200x long; seminal vesicle large, with loop into convoluted ejaculatory duct;
ovary often lobed (Eig.'53;10): EUTODE;TATE: « '« s cv s ve s os o obles viascn anisls M. macracetabulum

Body oval; prepharynx equals length of pharynx (30-33u): esophagus about 60-90u long; cirrus
sac arching around acetabulum, seminal vesicle rather small, ejaculatory duct in loops, very
long; ovary elongate, submedian (Fig. 53.11); Eurasia; frequent ................. M. subdolum

12. Body elongate to compact, 0.35-0.47 mm long; prepharynx 0-40x long, esophagus 45-90u long;
ceca divergent, reach level of rear of acetabulum; cirrus large, fleshy, smooth; cirrus sac arched
over acetabulum, 100-115x long, about 1/4 body length; seminal vesicle very sinuous; testes
transversely oval; ovary transversely ovoid; vitellaria in horseshoe or rarely a ring; uterus
posterior to acetabulum, metraterm large, muscular (Fig. 53.12); North America; rare ..........

M. megametrios

Body oval, 0.7-1.0 mm long; esophagus moderate or long; ceca divergent, reach level of rear edge
of acetabulum: vitelline ring complete or incomplete; cirrus sac 1/5-1/6 of body length; testes
oval; ovary round; uterus within vitelline ring with loops projecting; metraterm obscure,
passes through glandular mass (Fig. 53.13); North America, Asia; rare, normally in mam-
31 et e S B 2 e g S BRI B M. a. afanassjewi
Body oval, 0.4 mm long; prepharynx shorter than pharynx; esophagus short, about 35x long;
ceca reach fore margin of acetabulum; ovary oval or round; testes round; uterus extends be-
vond vitelline ring (Fig. 53.14); Asia; rare, in domesticduck .............. M. afanassjewi minor

Descriptions: Belopol'skaya 1952a, 1963; Leonov and Tsimbalyuk 1963; Deblock and Rosé 1965; Deblock and Rausch
1968; Ching 1974; Smith 1974.

Genus Microphallus
Family Microphallidae

Note: Infections obtained by ingestion of marine crustacea or snails. Synonymy: M. afanassjewi nomen nudum; M.
excellens synonym of M. similis; M. fusiformis synonym of Gymnophallus rostratus; M. longicollis synonym of M.
claviformis; M. oidemia synonym of M. pygmaeus.

M. hoffmani omitted, no description available; Europe; in duck from experimental infection, natural host shore-
birds.

1+@ral suckerlarger than acetabulluimnl o vs e cimsis = 15 55 6s s i s se o s o s ol o s RETENSS e Sy  s 2
Oralfsnoker Smaller thanAce tab I TOMRRT S o T % v s oh o e 0i0h ety o aVEia it o e W N i W o 8
Oral:suckeriand acetabulum escentiallyiequalisize vt i ol o datine kbl el s s o5 o 10
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10.

11.

. Vitellaria in compact mass, follicles scarcely discernible. . ........... ... .o il 3
Vitellinetolliclesisepara te sia s e R Rl s = s, s oo Wit B 5 SLbby e x5 6
. Ovary atsame level asacetabulum ......................... e N e e o A 4
Ovary.primarilyanteriortoiacettabilum e b 0 i s Sl et st ot e o 4 6 5
. Oral sucker 27-50u, acetabulum 26-32u; body 0.2-0.5 mm long; pharynx small; genital papilla

18-21u diameter; vitelline group lobulate; ceca reach level of rear of acetabulum (Fig. 54.1);

NonthiAmericas Burasiayconmontie | st s e e et Do e 5 e M. pygmaeus
Oral sucker 55-85u diameter; acetabulum 48-70y; body 0.5-1.8 mm long; pharynx small, 20-
52u by 23-34y; ceca reach middle of acetabulum (Fig. 54.2); Australia; rare . ....... M. tasmaniae

. Pharynx much smaller than oral sucker (1/4-1/5); ovary away from acetabulum; ceca do not

reach level of acetabulum; testes posterior to acetabulum (Fig. 54.3); North America, Eurasia;
i1 =70 141010 | SR A R e - R S e P e R M. claviformis
Pharynx 1/2-1/3 diameter of oral sucker; ovary partly overlapping acetabulum; ceca reach level
of rear area of acetabulum; testes at level of rear half of acetabulum (Fig. 54.4); in Arctic
North America, Asia; rare, perhaps normally in carnivorous mammals. .. ............. M. pirum

. Testes at level of rear portion of acetabulum and ovary; ovary and testes ovate; male papilla

without pseudogonotyl; seminal vesicle sacculate, not V-shaped; body spatulate, anterior
part very long, narrow; ceca reach rear margin of acetabulum; cecal fork more than esophageal
length anterior to acetabulum (Fig. 54.5); China; rare, in domestic duck. . ........ M. longicaecus
Testes posteriorto:acetabulum AT OV ATy o e it ool 7 e 1 et e e P 5 101§ 7

. Male papilla large (larger than acetabulum), with ventral muscular flap or pseudogonotyl, 40-

56u by 13-26p; genital sac very large, seminal vesicle V-shaped; vitellaria in two loose groups,
about 8-10 follicles each (Fig. 54.6); China; rare, in domesticduck . .. ... .. .. M. pseudogonotylus
Male papilla smaller, 31-34p by 26-31u, no pseudogonotyl; seminal vesicle oval, much larger
than male papilla; vitellaria in two contiguous groups of eight follicles each (Fig. 54.7); USSR;
FATE v i o it S B G T ¢ PR ST PR T G A5 7 s » s AL s o N M. tauricus

. Esophagus of moderate length, 50-80u; ceca short, widely divergent, reach level of seminal

vesicle; male papilla very large, 80-90u by 40-50x, much larger than seminal vesicle or ace-
tabulum; vitelline follicles large, in two groups posterior to testes (Fig. 54.8); North America,

Europe; infrequent, normally in Charadriiformes ........................ M. papillorobustus
Esophagus long, 100-300u; ceca extend to area of acetabulum or more posteriad; male papilla
much smaller, smaller or larger than seminal Vesicle . . ..« uc v e s oo smvrneusnanon s oroeness 9

. Vitellaria enclose testes; male papilla muscular, bottle-shaped, smaller than seminal vesicle;

metraterm muscular; ceca reach level of middle of acetabulum (Fig. 54.9); North America,
Eurasia; infrequent, probably normally in Charadriiformes ....................... M. primas
Vitelline follicles in two rosettes to rear of testes; male papilla muscular, conical or pear-shaped,
larger than seminal vesicle; ceca extend to testes posteriad of acetabulum; testes oval or
irregular (Fig. 54.10); North America, Europe; rare, normally in Charadriiformes . . . . . . M. similis

Vitellaria two diffuse masses of very small follicles; body pear-shaped, 0.51-0.58 mm long;
esophagus very long; ceca widely divergent, reach level of acetabulum (Fig. 54.11); North
Arnerias  EurOpelaaresy, I I SmURI 0 e i PO A IR e e N et s 1T M. nicolli

Vitellinefolhiclesiseparate, distnot o it e o v oas nes o i o o ol SR AR P e B 11

Esophagus short or moderate, 32-37u long; testes at level of rear of acetabulum; body very small,
pear-shaped, 0.13-0.16 mm long; male papilla very small and short, 7u diameter (Fig. 54.12);
BUTOPEINEYSGUENT . ot Jatv i an b wm 5s b e bt i 4 T N ISR AT M. somateriae

Esophagus very long, 103pu; testes just posterior to acetabulum, suboval; vitellaria in two groups
of about five follicles just posterior to testes; male papilla 53 by 45u, without lobes; body
pyriform, 0.541 mm long (Fig. 54.13); North America; infrequent ................. M. oblonga
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Descriptions: Belopol'skaya 1952a, 1963; Chen 1956; Ching 1965b; Sten’ko 1973; Smith 1974.

Genus Odhneria
Family Microphallidae

Note: Source of infection unknown; probably freshwater crustacea.

1. Suckers large, oral sucker 85-90u diameter, acetabulum 90x by 100y cirrus sac 140-150p long;
ovary adjacent to right testis; body 0.8 mm long (Fig. 55.1); North America, South America:
FATE.: v, s i ¥ 4 & 415 ' AN W wohd sl prten sl s b R A . I e e O. odhneri

Suckers smaller, oral sucker 70x diameter; acetabulum 65-80x diameter; cirrus sac 100-130pu
long; ovary well separated from right testis; body 0.75-1 mm long (Fig. 55.2); North America;
&0 SRR PR PR BRSBTS e T e o O. raminellae

Descriptions: Dery 1958; Sinclair 1971; Deblock 1972.

Genus Plagiorchis
Family Plagiorchidae

Note: Infections obtained by ingestion of freshwater invertebrates — insects, snails, crustacea. Synonymy: P. brauni, P.
casarcii, P. cirratus, P. ferruginum, P. laricola, P. potanini, and P. uhlwormi all synonyms of P. elegans; P. obtusus
synonym of P. fastuosus; P. maculosus anatis and P. russii synonyms of P. maculosus.

1. Body oval or ellipsoid, broad (width 40-60% oflength) . . .........cvviiiininnensonvennensss 2
Body elongate, often tapering at one or both ends, or oblong (width less than 40 % of length) . ...... 3

2. Acetabulum generally 2-3 times size of pharynx; oral sucker and acetabulum nearly same size;
two lateral bands of vitellaria generally joining posteriad; testes round or oval (Fig. 56.1);
North America, Eurasia, Australia; rare, typically in passeriform birds. . ........... P. maculosus

Acetabulum and pharynx nearly same size; oral sucker about 1.5 times larger than acetabulum;
two lateral bands of vitellaria joining anteriad and posteriad, start from area of oral sucker;
testes round: (Fig. 58:2)s ASIRITATE xis s - o og & owis i wom lerdis 70 « 1SR ORI SIS TRte P. nyrocae

3. Acetabulum 0.9-2 times size of pharynx; body elongate, tapering posteriad, to oblong; oral
sucker 1.2-1.7 times larger than acetabulum; testes somewhat oval; lateral vitellarian fields
generally joining posteriad, at both ends, or not at all, start at area of cecal fork (Fig. 56.3);
North America, Eurasia; ETRQUEIE .. . .« vi .« s s 5.0 ¢ s s cins s ¥ 4000 hiaes oo P P. elegans

Acetabulum and pharynx about equal size; oral sucker about 1.5-2 times size of acetabulum;
lateral vitellarian fields joining posteriad, start posteriad of cecal fork; testes round (Fig. 56.4);

) DB LT Sk 71 R B CR SRS SRS SRS e S 8 - K ) et o S P. nanus
Acetabulumigenerally.2-3 times size Of PRALYDX « .+ « o v v 508 siv moras Snts s nis 2w ststanshs s i osiansi sis 4
4. Oral sucker and acetabulum nearly samesize .............. ... ... P. maculosus, see above

Oral sucker about twice size of acetabulum; acetabulum 1.3-2 times larger than pharynx; testes
oval or slightly irregular; lateral vitellarian fields join at both ends (Fig. 56.5); Eurasia; rare
..................................................................... P. fastuosus

Descriptions: Skrjabin and Antipin 1959; Ryzhikov and Timofeeva 1962; Styczynska-Jurewicz 1962.
Genus Apophallus
Family Heterophyidae
Note: Infections obtained by ingestion of freshwater fish. A. imperator erroneously reported in waterfowl.

1. Body ovate or pear-shaped, to 1.3 mm long; acetabulum about 1/3 length of body from anterior
end; testes round, smooth, oblique; vitellaria start at level of cecal fork; uterus with 34 eggs



(in original figure) (Fig. 57.1); North America, Europe; rare, normally in fish-eating birds and
N D PR N R Tt e 1t e S S o e o R T S e e B O o I R A. donicum
Body elongate, 0.6 mm long, anterior portion narrowed; acetabulum near middle of body; testes
irregular-margined, tandem; vitellaria start at level of ovary; uterus with 1-8 eggs (Fig. 57.2);
Europe, North Africa; experimental infection in duck, natural host unknown. ........ A. bacalloti

Descriptions: Morozov 1952.

Genus Ascocotyle

Family Heterophyidae
Note: Infections of A. angrensis obtained by ingestion of fresh- or brackish-water fish.

1. One circle of oral spines (Fig. 58.1); Eurasia, Africa; probably accidental in domestic duck, nor-

Al E IS D= AT FO AT TN AlS T S et stk oue i aans 0 £k FaoRel oh ek oSl ARt A PEE N ks e a1 A. italica
One circle of 16-18 oral spines plus 2-3 dorsal accessory spines (Fig. 58.2); North America, South
America; accidental in waterfowl, normally in herons and fish-eating mammals ... ... A. angrense

Descriptions: Morozov 1952

Genus Cryptocotyle
Family Heterophyidae

Note: Infections obtained by ingestion of marine fish and sometimes also (C. concavum) from freshwater fish.

1. Body ovate; testes opposite; ceca bending sharply mediad at posteriorend of body ............... 2
Body elongate, oblong, or linguiform; testes oblique; ceca not bending sharply mediad at pos-
30 (0) g o o R e Rt e At B Sl ol o RS P W S o s R R 3

2. Testes slightly lobed, transversely elongate; vitellaria in lateral bands uniting before genital
sinus and at posterior end; eggs elliptical (Fig. 59.1); North America, Eurasia; frequent, nor-
mially infishreatingibieds -t on et b T i e e cied e o o e A e s C. concavum

Testes lobed, deeply incised, transversely elongate; vitellaria in two lateral bands remaining
distinct; eggs crescent- or kidney-shaped (Fig. 59.2); Europe; rare, normally in fish-eating
07170 EABRG R e, S, SR e et ke s, L e S ORI S S C. cryptocotyloides

3. Testes weakly lobed, triangular; esophagus rather long, three times length of pharynx; vitel-
larian fields join anteriad of genital sinus (Fig. 59.3); Europe; rare, normally in fish-eating
BATAS 5o T s b o ST T I T e e e e e Ly P M I L G o W C. jejuna

Testes slightly lobed; esophagus short, barely longer than pharynx; vitellarian fields join ante-
rior to genital sinus and at posterior end (Fig. 59.4); North America, Eurasia; infrequent, nor-
mallyinfish-eating birdsand mammalsi « o1 s 5 e ot rs o bietoies + as Ml P C. lingua

Descriptions: Morozov 1952.

Genus Haplorchis
Family Heterophyidae

Note: Infections obtained by ingestion of fresh- and brackish-water fish.

1. Apical part of acetabulum with 12-16 spines, 25-30x long, and small medial patch of spines;
ceca extend nearly to posterior end (Fig. 60.1); Asia, Africa; in duck from experimental infec-
tion, normally in fish-eating birdsand mammals . ............................... H. taichui

Apical part of acetabulum with crown of 32-40 bars, 2.5-5.9u long, and patches of spines on
two lateral lobes; ceca barely reach level of anterior edge of testis (Fig. 60.2); Eurasia, Africa,
Oceania; in duck from experimental infection, normally in fish-eating birds and mammals
.......................................... Tt s AR R R TN 130

Descriptions: Morozov 1952.



Genus Procerovum

Family Heterophyidae
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Note: Infections obtained by ingestion of fresh- and brackish-water fish. Synonymy: P. sisoni synonym of P. varium.

1. Seminal vesicle tripartite (two thin-walled portions, thick-walled posterior expulsor), latter less
than 1004 long; ceca extend to level of middle of testis; vitelline follicles primarily lateral
(Fig. 61.1); China; in duck from experimental infection, natural host unknown . ......... P. cheni

Seminal vesicle bipartite (thin-walled proximal portion and distal sausage-shaped expulsor) . ... . ... 2

2. Expulsor less than 100u long; ceca widely divergent, do not extend posteriad of level of anterior
of testis; vitelline follicles in two posterolateral lines (Fig. 61.2); China; rare, natural host un-
KIMOWNG " 55 70 0014 i edhigm s o seirsn o e o im0 S PTUGRON R S i Procerovum sp.

3. Expulsor 96-140u long; ceca reach level of anterior edge of testis; vitelline follicles in horseshoe
arrangement, lateral bands connected by cross-bar dorsal and anterior to testis (Fig. 61.3):

Asia, Australia; rare, in duck from experimental infection,natural host unknown . .. .... P. varium
Expulsor 185-250u long; ceca extend posteriad of testis; vitelline follicles in posterior of body
(Fig. 61.4); Philippine Islands; rare, normal hostnotknown...................... P. calderoni

Descriptions: Pearson 1964; Velasquez 1973.

Genus Stictodora
Family Heterophyidae

Note: Infections of S. sawakinensis obtained by ingestion of marine fish.

1. Vitellaria lateral, start anterior to testes; no cirrus sac, seminal vesicle bipartite; eggs small,
27-30p by 15-17u (Fig. 62.1); Eurasia, Africa; rare, normally in gullsandterns . ...............

Vitellaria posterior to testes; seminal vesicle tripartite; eggs larger, 30-36uby 15-22p .. .. ......... 2

2. Vitellaria scattered behind testes, intercecal; acetabulum a solid body 60-80x wide, with two
spiny pads (Fig. 62.2); Asia; rare, infrequentingulls . .. ..o sooies siole oo siele 5orats mtage oia & S. japonica
Vitellaria lateral, behind testes; acetabulum a solid body 45-70x diameter, tip with many spines
projecting into genital atrium; seminal vesicle with three to four parts (Fig. 62.3); Japan;
2 T B I Bk oy ) ) 599 0 4 s i S. mergi

Descriptions: Morozov 1952.
Genus Amphimerus
Family Opisthorchiidae

Note: Infections of A. elongatus obtained by ingestion of freshwater fish. Synonymy: A. filiformis synonym of A
tis; A. bogoriensis a provisional species, not included.

1. Muscular oral sucker present; body slender, tapering at each end, 23 mm long; testes elliptical,

6004 by:350p. (Fig.163.1): Eurasia; COmIMON! fv vl sl sibo e dem Uil (0, it dodudancs il s A. anatis
Oral sucker absent; body rather broad and rounded at posterior end, tapering toward ante-
15 L0 e e e e e i ot s T 11 T AU P S e S S I S SRR e 2

2. Body 20-23 mm long, maximum width 1.09-1.12 mm; testes long-oval, lobate, 1,500x by 300p;
acetabulum 1/3 body length from anterior end; pharynx 64u by 32-41p (Fig. 63.2); North
ATIeTICa s T TR ETI L et 0 L G Thaew e ot L e R AR L R b o8 el s oA B s A. elongatus

.ana-
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Body 15 mm long, 0.8 mm wide at posterior end; testes variable, sometimes lobed; acetabulum
about 1,200x from anterior end; pharynx 45u by 30u (Fig. 63.3); North America, Asia; infre-

AR SRR RO B U e e st g L WS Rt R 8 e A. lintoni

Descriptions: Skrjabin and Petrov 1950.

Genus Metorchis
Family Opisthorchiidae

Note: Infections obtained by ingestion of freshwater fish. Synonymy: M. albidus and M. crassiusculus synonyms of M,
bilis; M. coeruleus, M. intermedius, and M. pinguinicola synonyms of M. xanthosomus.

1.+Testes roundiorioval, noblobed s Rt oo s cisis s phaisaew Catars pieive §0 50 3 A 35 Vi ot 4w R e 4 R 2
Testeslobed, orirregalariniShape. oo v o o viois visvis s v va sl b sigsais sl on Wb o bw cade sl o Py 4

2. Length of esophagus about 1/2 diameter of oral sucker; distance from cecal fork to acetabu-
lum 4-5 times diameter of acetabulum; testes oblique; acetabulum larger than oral sucker;
body 1.4-1.54 mm long (probably not fully developed), pear-shaped (Fig. 64.1); Europe; rare
.................................................................... M. zacharovi

Length of esophagus equals diameter of oral sucker; distance from cecal fork to acetabulum
equals diameter of acetabulum; acetabulum and oral sucker about same size; testes tandem...... 3

3. Testes round; acetabulum at 1/3 of body length from anterior end; esophagus slightly longer
than pharynx; cuticle spiny; body elongate, 4.3-5.6 mm long (Fig. 64.2); Asia; infrequent, in

AOmnesti e AR i o o st o 5w et iia g ARSBIN G "t e i alig e b s v il o 8o ST M. taiwanensis
Testes ovoid; acetabulum at about 2/5 of body length from anterior; no esophagus; body elon-
gate, 1,55 mm long (Fig:/64:8); EUTOPE; TATE. « & sv v av v 5 340 ek G475 » 36 s o udin Sk 4 M. hovorkai

4. Pharynx about as large as acetabulum; body elongate, 3.2-4.5 mm long; acetabulum about 1/3
body length from anterior end; vitellaria extending anteriad nearly to pharynx (Fig. 64.4);

XSt U0 07D = - Dl s o e SR T o o P [0 R D PR S Ll ek St 3 M. elegans
Pharynx:muchsmaller thantacetabulWn s @ f s i als s o iivscn aie sie som sia o0k + 5 sl ce s ot 3o s absinss 5

5. Body pear-shaped, spatulate, or ovate, about 1/2-1/3aswideaslong. ......................... 6
Body elongate, widthrabout 1/Bt0 /6. 0flength . . ivv s i 'onsive bin b sr his dia s abubis miiss s 7

6. Body 2.4 mm long by 1.062 mm maximum width; acetabulum slightly larger than oral sucker:
eggs 26-28 long; esophagus about as long as pharynx (Fig. 64.5); Asia;rare . ......... M. nettioni
Body 1.6-4.3 mm long, 0.8-1.5 mm wide; acetabulum slightly smaller than oral sucker; eggs
25-32p long; esophagus about 1/2 length of pharynx (Fig. 64.6); North America, Eurasia,
Africa; infrequent

7. Acetabulum at about middle of body, slightly smaller than oral sucker; body 2 mm long; eggs

D6 1ong (Big. 64 7)  EurOpe: EaTe [ i gt o e e o et Y o e A bt Shesld g oeais iy M. tener
Acetabulum at about 1/4-1/3 of body length from anteriorend .............................. 8

8. Acetabulum about equal to oral sucker in size, located about 1/3 of body length from anterior;
eggs 25-29u long (Fig. 64.8); Eurasia; common. . .. ...covutiinivennonsnenn s M. xanthosomus
Acetabulum slightly smaller than oral sucker, located about 1/4 of body length from anterior;
eggs 20-32u long (Fig. 64.9):Asias FreqUent . . . i sl vt nis w s weishs s bt naiihe & M. orientalis

Descriptions: Skrjabin and Petrov 1950; Macko 1955; Baugh 1958; Odening 1962a; Belogurov and Leonov 1963.

Genus Opisthorchis
Family Opisthorchiidae

Note: Source of infections unknown, probably freshwater fish. Synonymy: O. desouzai nomen nudum; O. sankunnyi
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nomen nudum; O. poturzycensis synonym of O. simulans; O. tenuicollis of Wu 1937 unidentified; O. pianae synonym
of Hypoderaeum conoideum; O. tsingkiangpuensis synonym of Amphimerus anatis; Notaulus asiaticus synonym of O.
longissimus. O. choledocus probably not valid, not reported since 1883.

1. Vitellaria start anterior to acetabulum, do not reach level of ovary; ovary oval; oral sucker and

acetabulum about same size (Fig. 65.1); Asia; rare, in domesticduck . .............. O. skrjabini
Vitellaria start at acetabulum or more posteriad, extend to level of ovary or farther; ovary lobed
(o e (A b7 Ay s s e s B e D S A s ot s o e ) et 6 et 3 v 2

2. Vitellaria start at level of acetabulum, at about 1/3 or 1/4 body length from anterior; acetabu-
lum larger than oral sucker; testes much branched

Vitellaria start at about middle of body, well behind acetabulum; acetabulum much smaller
RN OTALSUCKET .0 boo el o i fimrset St Lo o SR S G SN o o, St [t ihel e s B0, i 4

3. Vitellaria extend posteriad to testes; acetabulum barely larger than oral sucker (235x and 225u
diameters); testes with rounded lobes; body 5.9-8.25 mm long; eggs 26-29u long (Fig. 65.2);
North Vietnam: rare, in'domestic. Aueke i . . Lol . ol i st s s o ekety sl O. parageminus

Vitellaria extend posteriad as far as ovary; acetabulum larger than oral sucker (380x and 340u
diameters); testes lobed; eggs small, 264 long; body 9 mm long; Turkestan; rare, not reported
STHCE IBBB v Gt e v st s it iaos vsis e hst Wk e S o B SRS O. choledocha

Vitellaria extend posteriad to first testis; acetabulum slightly larger than oral sucker (acetabu-
lumn 260p, oral sucker 150-240u diameter); testes much branched or lobed; body 2.5-5.1 mm

long; eggs 25-30u long (Fig. 65.3); Asia, Australia; infrequent ................... O. obsequens

4. Acetabulum much smaller than oral sucker (200 and 500p diameters); body 7-23 mm long, very
slender (Fig. 65.4); Eurasia, Africa; common. .., ...conivvereeroseninsrsessosns O. simulans
Acetabulum slightly smaller thanoralsucker ..............00itiieiiiiiiiiiiiiiiiinienns 5

5. Testes close together at posterior end; body 20-24 mm long, 0.7-1 mm wide, very slender (Fig.

65.5); Eurasia; infrequent, normally in herons and perhaps in predatory birds. . .. .. O. longissimus
Testes well separated, more than own diameter apart, in posterior 1/5 of body; body 7-12.5 mm
long, 1.3-2 mm wide (Fig. 65.6); Eurasia, Africa; infrequent ..................... O. geminus

Descriptions: Skrjabin and Petrov 1950; Oshmarin 1970.



References

Ablasov, N. A., and N. T. Chibichenko. 1960. Materialy po
fauna trematod ptits Kirgizii. Izv. Akad. Nauk. Kirg. SSR Ser.
Biol. Nauk 2:149-167.

Ablasov, N. A., and K. I. Tksanov. 1959. Fauna trematod
ryboyadnykh ptits Kirgizii. Pages 15-22 in Vses. Akad.

Selskokhoz. Nauk im Lenin. Rabot. Gel'mintol. 80-Let.
Skrjabin, Moscow.
Ahmed, Z. 1959. Die Cercarienfauna der Umgebung von

Miinster (West.) und der experimentell ermittelte Individual-
cyclus von Echinoparyphium spiniferum LaVallette (Trema-
toda). Z. Parasitenkd. 19:67-99.

Alekseev, V. M. 1965. Novaya ékhinostomatida ot utinykh ptits i
nekotorye zamechaniya o sostave roda Hypoderaeum Dietz,
1909. Pages 19-22 in Akad. Nauk SSSR. Rabot. Gel'mintol. 40-
Let. Sobolev, Dal'nevost. Gos. Univ., Vladivostok.

Angel, L. M. 1973. The family Prosthogonimidae (Trematoda) in
Australia. Int. J. Parasitol. 3:853-862.

Artyukh, E. S. 1958. K nakhozdeniyu u utok novoi trematody.
Pages 7-8 in Tez. Dokl. Nauch. Konf. Vses. Obshch.
Gel'mintol., Moscow.

Bartoli, P. 1965. Données nouvelles sur la morphologie et la
biologie de Parvatrema timondavidi Bartoli, 1963 (Trema-
toda:Digenea). Ann. Parasitol. Hum. Comp. 40:155-164.

Bartoli, P. 1972. Les cycles biologiques de Gymnophallus nerei-
cola J. Rebecq et G. Prevot, 1962 et G. fossarum P. Bartoli,
1965. especes jumelles parasites d'oiseaux de rivages marins
(Trematoda, Digenea, Gymnophallidae). Ann. Parasitol.
Hum. Comp. 47:193-223.

Basch, P. F. 1966. The life cycle of Trichobilharzia brevis n. sp.
an avian schistosome from Malaya. Z. Parasitenkd. 27:242-251.

Bashkirova, E. Ya. 1950. Semeistvo Cyclocoeliidae Kossack,
1911. Pages 329-493 in Skrjabin, K. I., ed., Trematody
Zhivotnykh i Cheloveka, Osnovy Trematodologii, v. 4, Akad.
Nauk SSSR, Moscow.

Baugh, S. C. 1950. On Paryphostomum horai sp. nov. (Trema-
toda:Echinostomatidae), with a note on the systematic position
of Paryphostomum novum Verma, 1936. Rec. Indian Mus.
47:99-106.

Baugh, S. C. 1958. Contributions to our knowledge of digenetic
trematodes, III. Proc. Indian Natl. Sci. Acad. Part B. 28:205-
226.

Baugh, S. C. 1963. Contributions to our knowledge of digenetic
trematodes, VI. Z. Parasitenkd. 22:303-315.

Bearup, A. J. 1956. Life cycle of Austrobilharzia terrigalensis
Johnston, 1917. Parasitology 46:470-479.

Belogurov, O. I., and V. A. Leonov. 1963. Dva novykh vida
trematod ot shilokhvosti (Anas acuta) Kamchatki. Tr.
Gel'mintol. Lab. 13:212-215.

Belopol'skaya, M. M. 1949. “Organ razdrazheniya™ u trematody
Spiculostema litoralis nov. gen. nov. sp. (sem. Microphallidae
Travassos, 1921). Dokl. Akad. Nauk SSSR 67:205-208.

Belopol'skaya, M. M. 1952a. Trematody semeistva Microphalli-
dae Travassos, 1920. Pages 619-756 in Skrjabin, K. I., ed.
Trematody Zhivotnykh i Cheloveka, Osnovy Trematodologii,
v. 6, Akad. Nauk SSSR, Moscow.

Belopol'skaya, M. M. 1952b. Parazitofauna morskikh vodo-
plavayushchikh ptits. Uch. Zap. Leningr. Gos. Univ. 141, Ser.
Biol. Nauk 28:127-180.

Belopol'skaya, M. M. 1963. Semeistvo Microphallidae Travassos,
1920. Pages 259-502 in Skrjabin, K. I., ed. Trematody
Zhivotnykh i Cheloveka, Osnovy Trematodologii, v. 21, Akad.
Nauk SSSR, Moscow.

Beverley-Burton, M. 1958. A new notocotylid trematode, Uni-
serialis gippyensis gen. et sp. nov., from the mallard, Anas
platyrhyncha platyrhyncha L. ]. Parasitol. 44:412-415.

Bisset, S. A. 1977. Notocotylus tadornae n. sp. and Notocotylus
gippyensis (Beverley-Burton, 1958) (Trematoda:Notocotylidae)
from waterfowl in New Zealand. J. Helminthol. 51:365-372.

Bowers, E. A. 1966. A description of Meiogymnophallus jamesoni
sp. nov. (Trematoda:Gymnophallidae) from the intestine of the
common scoter Melanitta nigra 1.. Ann. Mag. Nat. Hist. Ser,
13, 8:277-283.

Bowers, E. A., and B. L. James. 1967. Studies on the morphol-
ogy, ecology, and life-cycle of Meiogymnophallus minutus
(Cobbold, 1859) comb. nov. (Trematoda:Gymnophallidae).
Parasitology 57:281-300.

Brinkmann, A., Jr. 1956. Trematoda. Zool. Iceland 2(11):1-34.

Busa, V. 1962. (Present knowledge of philophthalmosis in water
fowl.) [Slovakian text, English summary.] Vet. Cas. 11:276-
281.

Bykhovskaya-Pavlovskaya, I. E. 1950. Novye vidy pochechnykh
parazitov (roda Renicola) ptits. Dokl. Akad. Nauk SSSR
71:412-417.

Bykhovskaya-Pavlovskaya, 1. E., and K. M. Ryzhikov. 1959
Shistozomatidy (Schistosomatidae Looss, 1899) gusinykh ptits
Yakutii. Parazitol. Sb. 18:283-294.

Chen, H. T. 1956. (Studies in Chinese microphallid trematodes of
the subfamily Microphallinae (Trematoda:Microphallidae).)
[Chinese text, English summary] Acta Zool. Sin. 8:49-59.

Chiaberashvili, E. A., and G. 1. Dzavelidze. 1968. Izuchenie
tsikla razvitiya trematody Notocotylus zduni nov. sp. Soobshch.
Akad. Nauk. Gruz. SSR 50:217-222.

Ching, H. L. 1961a. The development and morphological varia-
tion of Philophthalmus gralli Mathis and Leger, 1910 with a
comparison of species of Philophthalmus Looss, 1899. Proc.
Helminthol. Soc. Wash. 28:130-138.

Ching, H. L. 1961b. Three trematodes from the harlequin duck.
Can. J. Zool. 39:373-376.

Ching, H. L. 1965a. Life cycles of Lacunovermis conspicuus n.
gen., n. sp. and Meiogymnophallus multigemmulus ni. gen., sp.
(Gymnophallidae: Trematoda) from Macoma inconspicua and
diving ducks from Vancouver, Canada. Proc. Helminthol. Soc.
Wash. 32:53-63.

Ching, H. L. 1965b. Systematic notes on some North American
microphallid trematodes. Proc. Helminthol. Soc. Wash.
32:140-148.

Ching, H. L. 1973a. Description of Gymnophallus somateriae
(Levinsen, 1881) from Macoma inconspicua and diving ducks
from Vancouver, Canada. Can. J. Zool. 51:801-806.

Ching, H. L. 1973b. Paragymnophallus odhneri gen. n., sp. n.
(Trematoda: Gymnophallidae) for Gymnophallus somateriae
sensu Odhner (1900, 1905). Can. J. Zool. 51:807-810.

Ching, H. L. 1974. Two new species of Maritrema (Trema-
toda:Microphallidae) from the Pacific Coast of North America.
Can. J. Zool. 52:865-869.

Costa, H. M. de A., and M. G. Freitas. 1972. Eucotyle freitasi sp.
n. do pato domestico (Trematoda, Eucotylidae). Rev. Bras.
Biol. 32:391-393.

Daniels, B. A., and R. S. Freeman. 1976. Corrigia obscura sp. n.
(Trematoda:Dicrocoeliidae) from the North American black
duck. J. Parasitol. 62:59-62.

Deblock, S. 1972. Contribution a I’étude des Microphallidae
Travassos, 1920 (Trematoda). XXIII. Les especes décrites au
Brésil par L. Travassos. Ann. Parasitol. Hum. Comp. 47:77-89.

Deblock, S. 1973. Contribution a I'étude des Microphallidae
Travassos, 1920 (Trematoda). XXVII.—A propos d'especes
décrites au Japon par S. Yamaguti: A. —Invalidation du genre
Maritreminoides Rankin. Création de genres satellites du genre
Maritrema: Quasimaritrema, Maritremopsis, et Quasimari-
tremopsis. Ann. Parasitol. Hum. Comp. 48:543-557.

Deblock, S., and J. C. Pearson. 1971. Contributién a I'étude des
Microphallidae Travassos, 1920 (Trematoda) XXII. De deux
Levinseniella  d’Australie dont un nouveaux: Lev.



(Monarrhenos) monodactyla. Essai de clé diagnostique des
espéces du genre. Ann. Parasitol. Hum. Comp. 45:773-791.

Deblock. S., and R. L. Rausch. 1968. Contribution a ’étude des
Microphallidae Travassos, 1920 (Trematoda). XV. Description
de Maritrema megametrios n. sp. parasite d’oiseaux de la cote
ouest d’Amerique du Nord. Bull. Soc. Zool. Fr. 93:317-325.

Deblock, S., and F. Rosé. 1965. Contribution a I’étude des Micro-
phallidae Travassos, 1920 (Trematoda) des oiseaux de France.
IX. — Description d’Anacetabulitrema samarae n. gen., n. sp.,
de Maritrema macracetabulum n. sp. et de Microphallus soma-
teriae (Kulatsch.) n. comb., parasites d’anatidés. Bull. Soc.
Zool. Fr. 89:429-443.

Dery, D. W. 1958. A description of Maritreminoides raminellae,
n. sp. (Trematoda:Microphallidae). Proc. Helminthol. Soc.
Wash. 25:40-44.

Doenges, J. 1964. Gigantobilharzia suebica n. sp. (Trematoda),
ein Dermatitiserreger beim Menschen. Z. Parasitenkd. 24:65-
75.

Dollfus, R. P. 1953. Sulla forma adulta di un Echinostomide
(Trematoda Digenea) ottenuata sperimentalmente nel ratto
bianco di laboratorio. Atti Accad. Naz. Lincei, Rend. Cl. Sci.
Fis. Mat. Nat. Ser. 8, 14:658-665.

Dubois, G. 1959. Revision des Cyclocoelidae Kossack, 1911
(Trematoda). Rev. Suisse Zool. 66:67-147.

Dubois, G. 1965. Note sur les Cyclocoelidae Kossack, 1911 (Tre-
matoda). Rev. Suisse Zool. 72:413-428.

Dubois, G. 1968. Synopsis des Strigeidae et des Diplostomatidae
(Trematoda). Mem. Soc. Neuchitel. Sci. Nat. 10(1):1-258;
10(2):259-727.

Dubois, G.. and L. M. Angel. 1972. Strigeata (Trematoda) of
Australian birds and mammals from the Helminthological Col-
lection of the University of Adelaide. Trans. R. Soc. S. Aust.
96:197-215.

Dubois, G., and H. Nassi. 1977. Redecription d’Apatemon (Apa-
temon) graciliformis Szidat, 1928 (Trematoda:Strigeidae)
précédée d’une note préliminaire sur son cycle évolutif. Ann.
Parasitol. Hum. Comp. 52:507-510.

Dunagan, T. T. 1957. Paramonostomum malerischi n. sp. (Tre-
matoda:Digenea:Notocotylidae) from the emperor goose
(Philacte canagica L..) in Alaska. ]. Parasitol. 43:586-589.

Edwards, D. K., and M. E. Jansch. 1955. Two new species of
dermatitis producing schistosome cercariae from Cultus Lake,
British Columbia. Can. J. Zool. 33:182-194.

Fain, A. 1955. Recherches sur les schistosomes d’oiseaux au
Ruanda-Urundi (Congo belge). Découverte d'une nouvelle bil-
harziose aviaire: la trichobilharziose nasale, et description de
schistosomes nouveaux. Note preliminaire. Rev. Zool. Bot. Afr.
51:373-387.

Fain, A. 1956. Le schistosomes d'oiseaux du genre Trichobil-
harzia Skrjabin et Zakharow, 1920 au Ruanda Urundi. Rev.
Zool. Bot. Afr. 54:147-178.

Fain, A. 1959. Un nouveau schistosome du genre Trichobilharzia
dans les fosses nasales du canard nain. Rev. Zool. Bot. Afr.
60:227-232.

Fain, A. 1960. Nouveaux schistosomes d'oiseaux du genre Gigan-
tobilharzia Odhner. Ann. Parasitol. Hum. Comp. 35:292-304.
Farley, J. 1971. A review of the family Schistosomatidae: exclud-
ing the genus Schistosoma from mammals. J. Helminthol.

45:289-320.

Farr, M. M., and V. G. Blankemeyer. 1956. Trichobilharzia
brantae n. sp. (Trematoda:Schistosomatidae) from the Canada
goose (Branta canadensis L.). ]. Parasitol. 42:320-325.

Filimonova, L. V. 1971. Novye vidy trematod ot gusinykh ptits
Yakutii. Tr. Gel'minthol. Lab. 22:211-214.

Filimonova, L. V. 1977. (On the biology of Echinochasmus
(Echinochasmus) japonicus Tanabe, 1926 (Trematoda:Echino-
stomatidae).) [Russian text, English summary] Helminthologia
(Bratisl.) 15:653-660.

89

Fischthal, J. H., and R. E. Kuntz. 1976. Some digenetic trema-
todes of birds from Taiwan. Proc. Helminthol. Soc. Wash.
43:65-79.

Fotedar, D. N. 1965. On a new species of the trematode genus
Typhlocoelum Stossich, 1902 from mallard duck in Kashmir
and a review of previous work on the genus. Kashmir Sci.
1(1964):44-52a.

Frame, G. W. 1969. New definitive host, range extension, and
notes on the morphology of Tristriata anatis Belopolskaia, 1953
(Trematoda, Notocotylidae) from southeast Alaska. Can. J.
Zool. 47:265-266.

Garkavi, B. L. 1965. [Paramonostomum anatis n. sp. (Trema-
toda:Notocotylinae Kossack, 1911) from domestic duck. ] [Rus-
sian text, English summary] Tr. Krasnodar. Nauchno-Issled.
Vet. St. 3:325-327.

Gibson, G. G., E. Broughton, and L. P. E. Choquette. 1972.
Waterfowl mortality caused by Cyathocotyle bushiensis Khan,
1962 (Trematoda:Cyathocotylidae), St. Lawrence River,
Quebec. Can. J. Zool. 50:1351-1356.

Graefner, G. 1965. Beitrag zur Trematodenfauna des Haus-
gefluegels (Neue und seltene Trematoden bei Hithn, Gans und
Ente). Monatsh. Veterinaermed. 20:346-348.

Gupta, P. C., and S. P. Gupta. 1976. On two trematodes of the
genus Notocotylus Diesing, 1839 from avian hosts of Kanpur,
U. P. Indian J. Zootomy 17:1-4.

Gupta, P. C., and S. P. Gupta. 1977. Two new avian trema-
todes, Psilotrema nettapusi n. sp. and Notocotylus kanpurensis
n. sp. from Kanpur. Indian J. Parasitol. 1:133-135.

Gupta, P. D. 1958. On Psilochasmus indicus, sp. n. (family Psilo-
stomidae Odhner, 1913). Parasitology 47:452-456.

Harkema, R. 1960. Further study of Alaskan schistosomes. Arc.
Aeromed. Lab., Ladd Air Force Base, Tech. Rep. 57-16.
23 pp.

Howell, M. J. 1968. The life-cycle of Echinoparyphium serratum
sp. nov. (Digenea:Echinostomatidae). Parasitology 58:573-
582.

Hsii, H.-F., and C. Y. Chow. 1938. Studies on helminths of
fowls. 2. Some trematodes of fowls in Tsingkiangpu, Kiangsu,
China. Chinese Med. J. Suppl. 2:441-450.

Hsii, Y.-C. 1935. Trematodes of fowl in Soochow. Peking Nat.
Hist. Bull. 10:141-150.

Jain, G. P. 1961. On a new trematode Echinoparyphium bagulai
sp. nov. (Echinostomatidae), from Anas poecilorhyncha. Para-
sitology 51:123-126.

Jain, S. P. 1966. Occurrence of a new variety of Tracheophilus
sisowi (Fam. Cyclocoelidae) in an Indian avian host—Anas
acuta (Linnaeus). Indian J. Helminthol. 18:142-147.

Jain, S. P. 1968. On Psilorchis seekhpari n. sp. (Fam. Psilostomi-
dae) from an Indian duck—Anas acuta (Linn.). Indian J.
Helminthol. 19:145-149.

Jaiswal, G. P. 1957. Studies on the trematode parasites of fish and
birds found in Hyderabad State. Part I-IV. Zool. Jahrb. Abt.
Syst. Oekol. Geogr. Tiere 85:1-72.

Jaiswal, G. P., and M. R. A. Humayon. 1971. Investigations on
the trematode fauna of Hyderabad, A. P. Part II. Parasites of
birds — (C). Psilochasmus singhi sp. n. from a common whis-
tling teal, Dendrocygna javanica. Proc. Helminthol. Soc.
Wash. 38:236-239.

James, B. L. 1964. The life cycle of Parvatrema homoeotecnum
sp. nov. (Trematoda:Digenea) and a review of the family
Gymnophallidae Morozov, 1955. Parasitology 54:1-41.

Jensen, D. N. 1971. Eucotyle castanea n. sp. and other trema-
todes of the family Eucotylidae from birds in British Columbia.
Can. J. Zool. 49:1053-1058.

Jeyarasasingam, U., et al. 1972. Life cycle of a new echinostome
from Egypt, Echinostoma liei sp. nov. (Trematoda:Echino-
stomatidae). Parasitology 65:203-222.

Johnston, T. H., and L. M. Angel. 1949. The life cycle of the



90

trematode Echinoparyphium ellisi, from the black swan. Rec.
S. Aust. Mus. 9:247-254.

Khalifa. R. 1972. Studies on Schistosomatidae Looss, 1899 (Tre-
matoda) of aquatic birds of Poland: I. On the life cycle of Bil-
harziella polonica Kowalewski, 1895, with a discussion of the
subfamily Bilharziellinae Price, 1929. Acta Parasitol. Pol.
20:343-365.

Khalifa, R. 1974. Studies on Schistosomatidae Looss, 1899 (Tre-
matoda) of aquatic birds of Poland. 1I. Gigantobilharzia
mazuriana sp. n., with a discussion of the subfamily Giganto-
bilharziinae Mehra, 1940. Acta Parasitol. Pol. 22:265-284.

Khan, D. 1962a. Studies on larval trematodes infecting fresh-
water snails in London (U. K.) and some adjoining areas. Part
VI. The cercariae of the “vivax” group and the life history of
Cercaria bushiensis n. sp. (= Cyathocotyle bushiensis n. sp.). J.
Helminthol. 36:67-94.

Khan, D. 1962b. The life history of Hypoderacum essexensis n.
sp., the adult of Cercaria essexensis Khan, 1960. J. Helminthol.
36:95-106.

Khaziev, G. Z. 1963. Novaya trematoda ptits Leucochloridio-
morpha skrjabini sp. nov. Pages 136-137 in Akad. Nauk SSSR.
Gel'minty Chel. Zhivot. Rast. Bor'by Nimi 85-Let. Skrjabin,
Moscow.

Khotenovskii, I. A. 1967. [On the systematic position of Latero-
trema arenula (Creplin, 1825) (Trematoda, Lecithoden-
driidae). ] [Russian text] Parazitol. Sb. 23:256-260.

Kocan, A. A., and R. M. Kocan. 1972. Immature Prosthoden-
drium sp. in a lesser scaup {Aythya affinis). ]J. Parasitol.
58:1014-1015.

Krasnolobova, T. A. 1970. K sisteme trematod semeistva Prostho-
gonimidae Nicoll, 1924 (éksperimental'nye dannye). Pages 48-
50 in Probl. Parazitol. Pribaltike, Mater. 4. Nauchno-Koord.
Konf. 1968 (Riga).

Ku, C.-T., M.-M. Li, and H. Chu. 1964. (Study on the trema-
todes of the family Echinostomatidae Dietz, 1909 of domestic
birds in Peking.) [Chinese text, English summary] Acta Zool.
Sin. 16:39-53.

Kulachkova, V. G. 1957. Nowyi vid pochechnykh sosal’shchikov
Renicola mollissima nov. sp. iz obyknovennoi gagi. Tr.
Leningr. O-va. Estestvoispyt., otdel. Zool. 73:198-203.

Kurashvili, B. E. 1957. Gel’'minty okhotnich’e-promyslovykh ptits
Gruzii v faunisticheskom i ékologicheskom osveshcheni. Akad.
Nauk SSSR (Moscow). 434 pp.

Larios Rodriguez, 1. 1943. Dos especies de trematodos en-
contrados en el aparato digestivo de aves acuaticas migratorias.
An. Inst. Biol. Univ. Nac. Auton. Méx. 14:499-506.

Lee, M. M., H. Tso, and C.-T. Ku. 1973. (Three eucotylids
(family Eucotylidae) from birds in Bai-Yang-Dien Lake,
Hopeh Province, China.) [Chinese text, English summary]
Acta Zool. Sin. 19:267-271.

Leonov, V. A, and A. K. Tsimbalyuk. 1963. Novyi vid trematod
Maritrema inusitata sp. n. ot moryanki s Kamchatki. Vestn.
Leningr. Gos. Univ., 18 Ser. Biol. Nauk (1):145-149.

Lie, K. J. 1964a. Studies on Echinostomatidae (Trematoda) in
Malaya. VI. The life history of Hypoderaeum dingeri n. sp.
Trop. Geogr. Med. 16:61-71.

Lie, K. J. 1964b. Studies on Echinostomatidae (Trematoda) in
Malaya. VII. The life history of Echinostoma lindoense Sand-
ground and Bonne, 1940. Trop. Geogr. Med. 16:72-81.

Lie, K. J., et al. 1975. The life cycle of Echinoparyphium
ralphaudyi sp. n. (Trematoda:Echinostomatidae). J. Parasitol.
61:59-65.

Lie, K. J., and P. F. Basch. 1966. Life history of Echinostoma
barbosai sp. n. (Trematoda:Echinostomatidae). J. Parasitol.
52:1052-1057.

Lie, K. J., and T. Umathevy. 1965a. Studies on Echinostoma-
tidae (Trematoda) in Malaya. VIIL. The life history of Echino-
stoma audyi sp. n. J. Parasitol. 51:781-788.

Lie, K. J., and T. Umathevy. 1965b. Studies on Echinostoma-
tidae (Trematoda) in Malaya. X. The life history of Echino-
paryphium dunni sp. n. J. Parasitol. 51:793-799.

Liu, Z. et al. 1977. (A survey of the etiological agent of paddy-
field dermatitis in Ji'an Xian, Jilin Province, with preliminary
observations of the life history of Trichobilharzia jianensis n.
sp. (Trematoda:Schistosomatidae).) [Chinese text, English
summary] Acta Zool. Sin. 23:161-174.

Liu, Z.. and G. Bai. 1976. (On bird schistosomes from Jilin Proy-
ince: Jilinobilharzia crecci n. g., n. sp. (Schistosomatidae:Bil-
harziellinae) with a discussion on the taxonomy of the sub-
family Bilharziellinae.) [Chinese text, English summary] Acta
Zool. Sin. 22:385-392.

Loos-Frank, B. 1967. Experimentelle Untersuchungen uber Bau,
Entwicklung und Systematik der Himasthlinae (Trematoda,
Echinostomatidae) des Nordseeraumes. Z. Parasitenkd. 28:299-
351.

Loos-Frank, B. 1970. Zur Kenntnis der gymnophalliden Trema-
toden des Nordseeraumes I1. Lacunovermis macomae (Lebour,
1908) n. comb. (Syn.: Gymnophallus macroporus Jameson and
Nicoll, 1913) und seine Metacercarie. Z. Parasitenkd. 35:130-
139.

Loos-Frank, B. 1971. Zur Kenntnis der gymnophalliden Trema-
toden des Nordseeraumes: II1. Gymnophallus gibberosus und
seine Metacercarie. Z. Parasitenkd. 35:270-281.

Lutz, A. 1928. Estudios de zoologica y parasitologia venezolanas.
(Riode Jan.), pp. 101-125.

McDonald, M. E. 1969a. Annotated bibliography of helminths of
waterfowl (Anatidae). U.S. Fish Wildl. Serv., Spec. Sci.
Rep. — Wildl. 125. 333 pp.

McDonald, M. E. 1969bh. Catalogue of helminths of waterfowl
(Anatidae). U.S. Fish Wildl. Serv., Spec. Sci. Rep.—Wildl.
126. 692 pp.

McDonald, M. E. 1974. Key to nematodes reported in waterfowl.
U.S. Fish Wildl. Serv., Resour. Publ. 122. 44 pp.

MclIntosh, A. 1932. Some new species of trematode worms of the
genus Leucochloridium Carus, parasitic in birds from northern
Michigan, with a key and notes on other species of the genus. ]
Parasitol. 19:32-53.

McIntosh, A., and M. M. Farr. 1952. Renicola brantae n. sp.
from the kidney of the Canada goose, Branta canadensis
(Linnaeus, 1758). J. Parasitol. 38(Suppl.):35-36. (Abstract)

Macko, J. K. 1955. Novy tremat6d rodu Metorchis Looss, 1899.
Vet. Cas. 4:173-179.

Macko, J. K. 1965. Uber taxonomische Kriterien und Vorkom-
men von Cyclocoelum mutabile (Zeder, 1800) und Cyclo-
coelum obscurum (Leidy, 1887) bei der Familie Rallidae und
Limicolae. Helminthologia (Bratisl.) 6:299-318.

McLeod, J. A. 1936. Further notes on cercarial dermatitis. Trans.
R. Soc. Can., Ser. 3, Sect. V, 30:39-48.

McLeod, J. A. 1937. Two new schistosomid trematodes from
water-birds. J. Parasitol. 23:456-466.

McLeod, J. A., and G. E. Little. 1942. Continued studies on cer-
carial dermatitis and the trematode family Schistosomatidae in
Manitoba. Part 1. Can. J. Res. 20, Sect. D:170-181.

McMullen, D. B., and P. C. Beaver. 1945. Studies on schistosome
dermatitis. IX. The life cycles of three dermatitis-producing
schistosomes from birds and a discussion of the subfamily Bil-
harziellinae (Trematoda:Schistosomatidae). Am. J. Hyg.
42:128-154.

Macy, R. W., D. J. Moore, and W. S. Price, Jr. 1955. Studies on
the dermatitis-producing schistosomes in the Pacific Northwest,
with special reference to Trichobilharzia oregonensis. Trans.
Am. Microsc. Soc. 74:235-251.

Mehra, H. R. 1940. A new distome Enterohaematotrema n. g.
and a new blood fluke Hemiorchis bengalensis n. sp. belonging
to the family Spirorchidae Stunkard, and a new species of the
genus Dendritobilharzia Skriabin and Zakharow belonging to



the family Schistosomatidae Poche, with remarks on the evolu-
tion of the blood flukes. Proc. Indian Natl. Sci. Acad., Part B,
10:100-118.

Mehra, H. R. 1943. Studies on the family Cyathocotylidae Poche.
Part I. A contribution to our knowledge of the subfamily
Cyathocotylinae Muehling: revision of the genera Holo-
stephanus Szidat and Cyathocotyle Muehling, with descrip-
tions of new species. Proc. Indian Natl. Sci. Acad., Part B,
13:134-167.

Morozov, F. N. 1952. Trematody Nadsemeistva Heterophyoidea
Faust, 1929. Pages 153-615 in Skrjabin, K. 1., ed. Trematody
Zhivotnykh i Cheloveka, Osnovy Trematodologii, v. 6. Akad.
Nauk SSSR, Moscow.

Morozov, F. N. 1955. Podotryad Heterophyata Morozov, 1955.
Pages 241-335 in Skrjabin, K. I., ed. Trematody Zhivotnykh
i Cheloveka, Osnovy Trematodologii, v. 10. Akad. Nauk SSSR,
Moscow.

Morozov, F. N. 1959. K voprosu o nalichii anusa u digene-
ticheskikh trematod. Pages 239-242 in Vses. Akad. Selskokhoz.
Nauk im. Lenin. Rabot Gel’'mint. 80-Let. Skrjabin, Moscow.

Morozov, F. N. 1960. Novye trematody ot ryboyadnykh ptits
Kamchatki. Uch. Zap. Gel'mintol. Sb. (2), 50-Let. Gor’k. Gos.
Pedagog. Inst. 27:5-12.

Nasir, P., and L. Rodriguez. 1969. Studies on larval freshwater
trematodes: XX. The life cycle of Stephanoprora paradenticu-
lata n. sp. (Trematoda, Echinostomatidae). Zool. Anz.
182:230-244.

Nasir, P., and J. Silva. 1972. Freshwater larval trematodes.
XXIX. Life cycle of Guaicaipuria parapseudoconcilia sp. n.
Proc. Helminthol. Soc. Wash. 39:142-146.

Nath, D., and B. P. Pande. 1962. On a new species of Paramono-
stomum Luehe, 1909 (Trematoda:Notocotylidae) from Anas
crecca. Agra Univ. J. Res. Sci. 11:215-217.

Neuhaus, W. 1952. Biologie und Entwicklung von Trichobil-
harzia szidati n. sp. (Trematoda, Schistosomatidae), einem
Erreger von Dermatitis beim Menschen. Z. Parasitenkd.
15:203-266.

Nollen, P. M., and H. D. Murray. 1978. Philophthalmus gralli:
identification, growth characteristics, and treatment of an
oriental eyefluke of birds introduced into the continental
United States. J. Parasitol. 64:178-180.

Odening, K. 1962a. Trematoden aus einheimischen Vogeln des
Berliner Tierparks und der Umgebung von Berlin. Biol.
Zentralbl. 81:419-468.

Odening, K. 1962b. Bemerkungen zum Exkretionssystem dreier
echinostomer Cercarien sowie zur Identitit der Gattungen
Neoacanthoparyphium Yamaguti und Allopetasiger Yamaguti
(Trematoda:Echinostomatidae). Z. Parasitenkd. 21:521-534.

Odening, K. 1963a. Echinostomatoidea, Notocotylata und Cyclo-
coelida (Trematoda, Digenea, Redioinei) aus Vogeln des Ber-
liner Tierparks. Bijdr. Dierkd. 33:37-60.

Odening, K. 1963b. Strigeida aus Vogeln des Berliner Tierparks.
Angew. Parasitol. 4:171-182, 225-242.

Odening, K. 1964. Zur Trematodenfauna von Nettapus c. coro-
mandelianus in Indien. Angew. Parasitol. 5:228-241.

Opravilova, V. 1968. Zur Kenntnis des Entwicklungszyklus von
Holostephanus cobitidis sp. n. (Trematoda:Cyathocotylidae).
Vestn. glcsk. Spol. Zool. 32:46-65.

Oshmarin, P. G. 1963. Paraziticheskie chervi mlekopitayush-
chikh i ptits Primorskogo kraya. Akad. Nauk SSSR (Moscow).
323 pp.

Oshmarin, P. G. 1970. Trematody domashnikh i dikikh ptits
Demokraticheskol Respubliki V'etnam. Pages 5-126 in Akad.
Nauk SSSR. Gel'minty Zhivotnykh Yugo-vostochnoi Azii,
Moscow.

Pandey, K. C. 1973. Studies on some known and unknown trema-
tode parasites. Indian J. Zool. 14:197-219.

Panin, V. Ya. 1977. (Two new dicrocoelid species of birds in

91

Kazakhstan.) [Russian text, English summary] Helminthologia
(Bratisl.) 14:421-425.

Pearson, J. C. 1964. A revision of the subfamily Haplorchinae
Looss, 1899 (Trematoda:Heterophyidae). I. The Haplorchis
group. Parasitology 54:601-676.

Penner, L. R., and B. Fried. 1963. Philophthalmus hegeneri sp.
n., an ocular trematode from birds. J. Parasitol. 49:974-977.
Petrochenko, V. I., and L. M. Egorova. 1961. Novyi vid
trematod Echinostoma amurzetica nov. sp. ot domashnel utki

Dal’nego Vostoka SSSR. Helminthologia (Bratisl.) 3:267-270.

Petrochenko, V. I., and V. A. Khrustaleva. 1963. Novyi vid i rod
trematod Metechinostoma amurensis nov. gen. nov. sp. ot
domashnei utki v Khabarovskom krae (SSSR). Tr. Vses. Inst.
Gel'mintol. 10:33-36.

Petrov, A. M., and V. E. Sudarikov. 1963. Cyathocotyle skrjabini
sp. nov. —novyi vid trematod ot domashnikh utok. Pages 133-135
in Akad. Nauk SSSR. Gel'minty Chel. Zhivot. Rast. Bor'by
Nimi 85-Let. Skrjabin, Moscow.

Pojmanska, T. 1972. Amblosoma exile g. n., sp. n. (Trematoda,
Brachylaemidae, Leucochloridiomorphinae): morphology of
the adult and metacercariae. Acta Parasitol. Pol. 20:35-44.

Porter, A. 1938. The larval trematoda found in certain South
African mollusca with special reference to schistosomiasis (bil-
harziasis). Publ. S. Afr. Inst. Med. Res. §(42):269-273.

Price, E. W. 1929. A synopsis of the trematode family
Schistosomidae with descriptions of new genera and species.
Proc. U.S. Natl. Mus. 75(18). 39 pp.

Rayski, C., and M. A. M. Fahmy. 1962. Investigation on some
trematodes of birds from East Scotland. Z. Parasitenkd.
22:186-195.

Rébecq, J., and G. Prévot. 1962. Développement expérimental
d'un Gymnophallus (Trematoda, Digenea). C. R. Hebd.
Seances Acad. Sci. 255:3272-3274.

Reimer, L. 1963a. Curtuteria numenii nov. gen., nov. sp. aus
Numenius phaeopus (L.) (Trematoda, Echinostomatidae,
Himasthlinae). Z. Parasitenkd. 23:249-252.

Reimer, L. 1963b. Gigantobilharzia vittensis, ein neuer
Schistosomatidae aus den Darmvenen von Larus canus und
Cercaria hiddensoensis spec. nov., als mogliches Larven-
stadium dieser Art. Zool. Anz. 171:469-478.

Reimer, L. 1963¢c. Zur Verbreitung der Adulti und Larvenstadien
der Familie Microphallidae Viana, 1924 (Trematoda, Digenea)
in der mittleren Ostsee. Z. Parasitenkd. 23:253-273.

Richard, J. 1965. Trématodes d’oiseaux de Madagascar. Note IV.
Strigéides et Cyathocotylides. Bull. Mus. Natl. Hist. Nat., Ser.
2, 36(1964):506-522.

Richter, S., O. Vrazic, and Z. Aleraj. 1953. (Philophthalmosis of
the domestic goose.) [Slovakian text, English summary] Vet.
Arhiv 23:193-205.

Ryzhikov, K. M. 1963a. Psilostoma borealis sp nov. i Gymno-
phallus minor sp. nov. —novye trematody ot ptits otryada
Anseriformes. Helminthologia (Bratisl.) 4:424-429.

Ryzhikov, K. M. 1963b. Gymnophallus skrjabini sp. nov.—
novaya trematoda ot gag s Chukotki. Pages 130-132 in Akad.
Nauk SSSR. Gel'minty Chel. Zhivot. Rast. Bor’by Nimi 85-Let.
Skrjabin, Moscow.

Ryzhikov, K. M. 1965. Novaya trematoda Euparyphium sobolevi
nov. sp. ot morskoi cherneti. Pages 285-287 in Akad. Nauk
SSSR. Rabot. Gel'mintol. 40-Let. Sobolev, Dal'nevost. Gos.
Univ., Vladivostok.

Ryzhikov, K. M., and T. N. Timofeeva. 1961. [On the helminth
fauna of wild and domestic waterfow! of the Amur Region.]
[Russian text] Tr. Gel'mintol. Lab. 11:213-222.

Ryzhikov, K. M., and T. N. Timofeeva. 1962. Plagiorchis
nyrocae, novyi vid trematody ot morskoi cherneti (Nyroca
marila). Tr. Gel'mintol. Lab. 12:109-111.

Savinov, V. A. 1960. Novaya trematoda Hyptiasmus vigisi nov.
sp. iz nosovol polosti morskoi cherneti. Nauch. Tr. Kalinin. otd



92

Mosk. Obshch. Isp. Prirody, (2):74-77.

Schell, S. C. 1967. New species of trematodes from birds in the
Pacific Northwest. J. Parasitol. 53:1000-1004.

Sharma, K. N. 1943. On some helminths from Burmese ducks
(Anas boschas) new to science. Indian Vet. J. 19:227-232.

Sharma, P. N. 1977. Studies on a new digenetic trematode,
Psilorchis udaipurensis from a common brahiminy duck. Riv.
Parassitol. 38:7-11.

Shevtsov, A. A. 1966. Prosthogonimus spinatus nov. sp. novyi vid
prostogonimusa ot domashnikh utki. Pages 317-320 in Mater.
Nauchn. Konf. Vses. Obshch. Gel'mintol. (1965), ch. 4.
Moscow.

Shigin, A. A. 1969. O zhiznennom tsikle i vidovol
samostoyatel nosti Diplostomum gobiorum Shigin, 1965 (Tre-
matoda:Diplostomatidae). Tr. Gel'mintol. Lab. 20:176-190.

Shoemaker, J. 1961. A new species of Leucochloridiomorpha
(Trematoda:Brachylaemidae) from southwestern Michigan.
Occas. Pap. C. C. Adams Cent. Ecol. Stud. 4. 10 pp.

Sinclair, N. R. 1971. A reviewal of Odhneria odhneri Travassos,
1921 (Trematoda:Microphallidae). J. Parasitol. 57:980-982.

Singh, K. S. 1956. Catatropis rauschi n. sp. (Family Notocoty-
lidae Liithe, Trematoda) from the pintail, Dafila acuta from
India. J. Zool. Soc. India 8:43-46.

Skrjabin, K. I. 1947. Trematody Zhivotnykh i Cheloveka,
Osnovy Trematodologii, v 1. Akad. Nauk SSSR, Moscow.
515 pp.

Skrjabin, K. 1. 1948. Trematody Zhivotnykh i Cheloveka,
Osnovy Trematodologii, v 2..Akad. Nauk SSSR, Moscow.
600 pp.

Skrjabin, K. 1. 1949. Trematody Zhivotnykh i Cheloveka,
Osnovy Trematodologii, v 3. Akad. Nauk SSSR, Moscow.
623 pp.

Skrjabin, K. I. 1952. Trematody Zhivotnykh i Cheloveka,
Osnovy Trematodologii, v 5. Akad. Nauk SSSR, Moscow.
624 pp.

Skrjabin, K. I. 1953. Trematody Zhivotnykh i Cheloveka,
Osnovy Trematodologii, v 8. Akad. Nauk SSSR, Moscow.
618 pp.

Skrjabin, K. I. 1962. Trematody Zhivotnykh i Cheloveka,
Osnovy Trematodologii, v 19. Akad. Nauk SSSR, Moscow.
471 pp.

Skrjabin, K. L., and D. N. Antipin. 1959. Nadsemeistvo Plagior-
chioidea Dollfus, 1930. Pages 73-631 in Skrjabin, K. I., ed.
Trematody Zhivotnykh i Cheloveka, Osnovy Trematodologii, v
14, Akad. Nauk SSSR, Moscow.

Skriabin, K. I., and E. Ya. Bashkirova. 1956. Semeistva Echino-
stomatidae Dietz, 1909. Pages 51-930 in Skrjabin, K. I., ed.
Trematody Zhivotnykh i Cheloveka, Osnovy Trematodologii, v
12. Akad. Nauk SSSR, Moscow.

Skrjabin, K. I., and A. M. Petrov. 1950. Nadsemeistvo Opisthor-
choidea Faust, 1929. Pages 81-328 in Skrjabin, K. I.. ed.
Trematody Zhivotnykh i Cheloveka, Osnovy Trematodologii, v
4. Akad. Nauk SSSR, Moscow.

Smith, S. J. 1974, Three new microphallid trematodes from Tas-
manian birds. Pap. Proc. R. Soc. Tasmania 107:197-205.

Srivastava, C. B. 1974. A critical study of Verma’s “Notes on
trematode parasites of Indian birds,” based on his trematode
collection. Part 2. Family Echinostomatidae Dietz, 1909. J.
Zool. Soc. India 24(1973):169-191.

Sten’ko, R. P. 1973. Microphallus tauricus sp. n. (sem. Micro-
phallidae Travassos, 1920) —novyi vid trematod fauny kryma.
Parazitologiya (Leningr.) 7:513-517.

Stossich, M. 1905. Note distomologiche. III. Boll. Soc. Adriat.
Sci. Trieste 22:211-213.

van Strydonck, D. 1965. Trematodes d’oiseaux sauvages. Especes
du genre Paramonostomum Liihe, 1909 (fam. Notocotylidae
Lithe 1909). Ann. Parasitol. Hum. Comp. 40:141-148.

Stunkard, H, W, 1960a. Studies on the morphology and life-his-

tory of Notocotylus minutus n. sp., a digenetic trematode from
ducks. J. Parasitol. 46:803-809.

Stunkard, H. W. 1960b. Further studies on the trematode genus
Himasthla with descriptions of H. mcintoshi n. sp., H. piscicola
n. sp., and stages in the life history of H. compacta n. sp. Biol.
Bull. (Woods Hole) 119:529-549.

Stunkard, H. W. 1966. The morphology and life-history of Noto-
cotylus atlanticus n. sp., a digenetic trematode of eider ducks,
Somateria mollissima, and the designation, Notocotylus duboisi
nom. nov., for Notocotylus imbricatus (Looss, 1893) Szidat,
1935. Biol. Bull. (Woods Hole) 131:501-515.

Stunkard, H. W. 1967. The morphology, life-history, and syste-
matic relations of the digenetic trematode, Uniserialis brevi-
serialis sp. nov. (Notocotylidae), a parasite of the bursa
Fabricius of birds. Biol. Bull. (Woods Hole) 132:266-276.

Stunkard, H. W., and M. C Hinchliffe. 1952. The morphology
and life-history of Microbilharzia variglandis (Miller and
Northup, 1926) Stunkard and Hinchliffe, 1951, avian blood-
flukes whose larvae cause “swimmer’s itch” of ocean beaches. J.
Parasitol. 38:248-265.

Stunkard, H. W., and J. R. Uzmann. 1958. Studies on digenetic
trematodes of the genera Gymnophallus and Parvatrema. Biol.
Bull. (Woods Hole) 115:276-302.

Styczynska-Jurewicz, E. 1962. The life cycle of Plagiorchis ele-
gans (Rud., 1802) and the revision of the genus Plagiorchis
Lithe, 1899. Acta Parasitol. Pol. 10:419-455.

Sudarikov, V. E. 1959. Otryad Strigeidida (L.a Rue, 1926)
Sudarikov, 1959. Chast 1. Morfologicheskaya kharakteristika
Strigeidida i nadsemeistvo Strigeoidea Railliet, 1919. Pages
217-631 in Skrjabin, K. I., ed. Trematody Zhivotnykh i
Cheloveka, Osnovy Trematodologii, v 16. Akad. Nauk SSSR,
Moscow.

Sudarikov, V. E. 1960. Otryad Strigeidida (L.a Rue, 1926)
Sudarikov, 1959. Chast 2. Nadsemeistvo Diplostomatoidea
Nicoll, 1937, semeistvo Diplostomatidae (Poirier, 1886). Pages
157-530 in Skrjabin, K. 1., ed. Trematody Zhivotnykh i
Cheloveka, Osnovy Trematodologii, v 17. Akad. Nauk SSSR,
Moscow.

Sudarikov, V. E. 1962. Otryad Strigeidida (L.a Rue, 1928)
Sudarikov, 1959. Chast 4. Podotryad Cyathocotylata
Sudarikov, 1959. Pages 269-469 in Skrjabin, K. I., ed.
Trematody Zhivotnykh i Cheloveka, Osnovy Trematodologii, v
19. Akad. Nauk SSSR, Moscow.

Sudarikov, V. E. 1964. Order Strigeidida (La Rue, 1926)
Sudarikov, 1959, Part Two. Pages 100-368 in Skrjabin, K. I.,
ed. Trematodes of Animals and Man, Essentials of Trematodol-
ogy, v 17. [English translation of Sudarikov, 1960] Israel Progr.
Sci. Transl., Jerusalem. Office of Technical Services, U.S.
Dept. of Commerce, Washington, D.C.

Sudarikov, V. E. 1974. K biologii nekotorykh vidov trematod
podotryada Cyathocotylata. Tr. Gel'mintol. Lab. 24:182-194.
Sudarikov, V. E., and Yu. V. Kurochkin. 1968. Sistematicheskoe
polozhenie i razvitie metatserkariya “Neodiplostomulum scar-
dinii S. Schulman”—parazita golovnogo mozga ryb. Sb.

Gel'mintol. Rabot Tr. Astrakhan. Zap. 11:255-273.

Sugimoto, M. 1928. (On the trematode parasites (genus Philoph-
thalmus) found in the eyes of Formosan domestic birds.)
Taiwan N6jiho 22:925-937 (pp. 33-45).

Tang, Z., and C. Tang. 1976. (Dermatitis-producing schisto-
somes of birds and mammals in China.) [Chinese text, English
summary] Acta Zool. Sin. 22:341-360.

Travassos, L. P. 1944. Revisao da familia Dicrocoeliidae Odhner,
1910. Monogr. Inst. Oswaldo Cruz 2. 357 pp.

Tsimbalyuk, A. K., and V. A. Leonov. 1963. Dva novykh vida
trematod ot nyrkovykh utok Kamchatki. Tr. Gel'mintol. Lab.
13:216-219.

Ulmer, M. J. 1968. Gigantobilharza sp. (Trematoda:Schisto-
somatidae) from the ring-billed gull in Towa. ]J. Parasitol.



54:1131-1132.

Ulmer, M. J., and F. J. Vande Vusse. 1970. Morphology of
Dendritobilharzia pulverulenta (Braun, 1901) Skrjabin, 1924
(Trematoda:Schistosomatidae) with notes on secondary her-
maphroditism in males. J. Parasitol. 56:67-74.

Velasquez, C. C. 1964. Life history of Acanthoparyphium para-
charadrii sp. n. (Trematoda:Echinostomatidae). J. Parasitol.
50:261-265.

Velasquez, C. C. 1969a. Life history of Paramonostomum philip-
pinensis sp. n. (Trematoda:Digenea:Notocotylidae). J. Para-
sitol. 55:289-292.

Velasquez, C. C. 1969b. Life cycle of Cloacitrema philippinum
sp. n. (Trematoda:Digenea:Philophthalmidae). J. Parasitol.
55:540-543.

Velasquez, C. C. 1973. Observations on some Heterophyidae
(Trematoda:Digenea) encysted in Philippine fishes. J. Para-
sitol. 59:77-84.

Voelker, J. 1963. Experimentelle Untersuchungen zur Anatomie
und Systematik von Leucochloridiomorpha lutea (v. Baer,
1827) n. comb. (Trematoda, Brachylaemidae). Z. Parasitenkd.
23:516-526.

Vojtek, J. 1971. Beitrag zur Kenntnis des Entwicklungszyklus von
Cyathocotyle opaca (Wisniewski, 1934) n. comb. (Trema-
toda:Cyathocotylidae). Z. Parasitenkd. 36:51-61.

Vojtkova, L. 1966. Zur Kenntnis des Entwicklungszyklus von
Holostephanus volgensis (Sudarikov, 1962) n. comb. (Trema-
toda, Digenea:Cyathocotylidae). Vestn. Cesk. Spol. Zool.
30:275-286.

Wetzel, R. 1930. A new species of trematode worm of the genus
Ornithobilharzia from a Canadian goose. Proc. U.S. Natl.
Mus. 78(3). 4 pp.

Williams, M. O. 1966. Studies on the morphology and life-cycle
of Diplostomum (Diplostomum) gasterostei (Strigeida:Trema-
toda). Parasitology 56:693-706.

Witenberg, G. G. 1925. Versuch einer Monographie der Trema-
todenunterfamilie Harmostominae Braun. Zool. Jahrb. Abt.
Syst. Oekol. Geogr. Tiere 51:167-254.

Wu, L.-Y. 1953. A study of the life history of Trichobilharzia
cameroni sp. nov. (family Schistosomatidae). Can. J. Zool.
31:351-373.

Yamaguti, S. 1935. Studies on the helminth fauna of Japan. Part
V. Trematodes of birds III. Jpn. J. Zool. 6:158-182.

Yamaguti, S. 1939. Studies on the helminth fauna of Japan. Part
25. Trematodes of birds, IV. Jpn. J. Zool. 8:129-210.

Zhatkanbaeva, D. 1964. [Helminths of fish-eating birds of
Kazakhstan.] Tr. Inst. Zool. Akad. Nauk Kaz. SSR 22:110-125.

Zinovev, V. 1. 1969. Novaya vid trematody roda Leucochloridio-
morpha (Gower, 1935). Uch. Zap. Kalinin. Gos. Pedagog.
Inst. 67:47-50.

Pathology and Mortality

Barry, M. R. 1959. Flukes in the respiratory tract of ducks. Aust.
J. Vet. 35:432.

Belopol'skaya, M. M. 1952. Parazitofauna morskikh vodo-
plavayushchikh ptits. Uch. Zap. Leningr. Gos. Univ. 141, Ser.
Biol. Nauk 28:127-180.

Betz, W. 1941. Seuchenhafte Trematodenerkrankungen bei
Ginzen. Tieraerztl. Rundschau 47:526-527.

Burns, W. C. 1961. The life history of Sphaeridiotrema spinoace-
tabulum sp. n. (Trematoda:Psilostomidae) from the ceca of
ducks. J. Parasitol. 47:933-938.

Busa, V. 1956. Novy trematéd Philophthalmus (Tuboleci-
thalmus) hovorkai n. sp. husi domacej (Anser anser domesti-
cus). Biologia (Bratisl.) 11:751-754.

Busa, V. 1957. K zisteniu filoftalmézy husi domacej (Anser anser

93

domesticus) na velkom Zitnom Ostrove.
(Bratisl.) 1:156-163.

Busa, V. 1962. (Present knowledge of philophthalmosis in water-
fowl.) [Slovakian text, English summary] Vet. Cas. 11:276-
281.

Busa, V. 1963. On philophthalmosis of waterfowls in Slovakia
(Czechoslovakia). Helminthologia (Bratisl.) 4:133-135.

Busa, V. 1965 (Some notes on the development cycle of the trema-
tode Philophthalmus (Tubolecithalmus) hovorkai Busa, 1956.)
[Slovakian text, English summary] Sb. Cesk. Acad. Zemed.
Ved., Rada Vet. Med. 10, 38:553-558.

Campbell, N. J., and C. A. W. Jackson. 1977. The occurrence of
the intestinal fluke, Sphaeridiotrema globulus in domestic
ducks in New South Wales. Aust. Vet. J. 53:29-31.

Cheatum, E. L. 1941. Dendritobilharzia anatinarum n. sp., a
blood fluke from the mallard. J. Parasitol. 27:165-170.

Cornwell, G. W., and A. B. Cowan. 1963. Helminth populations
of the canvasback (Aythya valisineria) and host-parasite-envi-
ronmental interrelationships. Trans. N. Am. Wildl. Nat.
Resourc. Conf. 28:173-198.

Cornwell, G. W., A. B. Cowan, and G. S. Hunt. 1961. Super-
parasitism as a suspected factor in winter waterfowl mortality
on the lower Detroit River. Wildl. Dis. 16, microfiche (3 pp.).

Dubey, J. P., and B. P. Pande. 1965. On some of the helminthic
lesions in the Indian domestic duck (Anas platyrhynchos domes-
ticus). Indian J. Vet. Sci. 35:190-196.

Endrigkeit, A. 1940. Ein durck Parasiten hervorgerufenes
Schwanensterben auf dem Nordenburger See. Berl. Muench.
Tieraerztl. Wochenschr. (13):148-151.

Faust, E. C. 1922. Phases in the life history of a holostome,
Cyathocotyle orientalis nov. spec., with notes on the excretory
system of the larva. J. Parasitol. 8:78-85.

Feng, L.-C. 1931. Studies on tissue lesions produced by
helminths. Arch. Schiffs.-u. Tropen-Hyg. 35:1-10.

Fotedar, D. N. 1974. New record of Notaulus asiaticus Skrjabin,
1913 from brown ducks in Kashmir. Proc. 61. Indian Sci.
Cong., Part 3, Group B, Sect. 7, p. 67. (Abstract)

Francalanci, G. 1969a. Sulla presenza di un trematode ripor-
tabile al Parascocotyle italica (Alessandrini, 1906) in focolai
infestivi intestinali a carico di anatre e galline. Vet. Ital.
20:454-459.

Francalanci, G. 1969b. Segnalazione die Cryptocotyle concavum
(Creplin, 1825) in anatre domestiche allevate nella Laguna di
Venezia. Vet. Ital. 20:730-741.

Francalanci, G., and L. Manfredini. 1969. La distomatosi intes-
tinale dei volatili domestici de Sphaeridiotrema globulos
(Rudolphi, 1814). Clin. Vet. (Milan) 92:308-314.

Garkavi, B. L. 1964. Mikrofallidoz i paramonostomoz utok.
Ptitsevodstvo (5):32.

Garkavi, B. L. 1966. I.echenie utyat pri mikrofallidozakh i para-
monostomoze. Veterinariya (Moscow) 43(8):58-59.

Gibson, G. G., E. Broughton, and L. P. E. Choquette. 1972.
Waterfowl mortality caused by Cyathocotyle bushiensis Khan,
1962 (Trematoda:Cyathocotylidae), St. Lawrence River,
Quebec. Can. J. Zool. 50:1351-1356.

Gower, W. C. 1938. Studies on the trematode parasites of ducks
in Michigan with special reference to the mallard. Mich. Agric.
Exp. Stn. Mem. 3. 94 pp.

Graefner, G., and H. D. Graubman. 1965. Trematoden der
Gattung Metorchis bei Hausenten. Angew. Parasitol. 6:23-29.

Helminthologia

Graefner, G., H. D. Graubman, and P. Betke. 1965. Beitrag zum
Entwicklungszyklus sowie zur Wirtsspezifitiat und wirtschaft-
lichen Bedeutung von Metorchis bilis Braun (Trematodes).
Monatsh. Veterinaermed. 20:13-16.

Griffiths, H. J., E. Gonder, and B. S. Pomeroy. 1976. An out-
break of trematodiasis in domestic geese. Avian Dis. 20:604-
606.



94

Heinemann, E. 1936. Die Parasiten des Hausgefliigels, 6.
Parasitische Wiirmer als Ursache eines Ginsesterbens. Arch.
Gefluegelk. 10:322-336.

Honer, M. R. 1964. Parasitic mortality in birds. Tijdschr.
Diergeneeskd. 89(Suppl. 1):192-194.

Hsii, H.-F., and R. Hoeppli. 1940. Histological changes caused
by Metorchis orientalis in the bile duct system of experimentally

. infected ducks. Chinese Med. J. Suppl. 3:228-234.

Il'inskaya, R. D., and B. L. Garkavi. 1972. [Pathological changes
in ducklings with Microphallidae infections.] [Russian text]
Nauchn. Tr. Krasnodar. Nauchno-Issled. Vet. Stn. 5:81-82.

Kapitonov, V. 1. 1959. [Biology of the eider of the Kandalaksha
Gulf.] [Russian text] Tr. Nauch.-Issled. Inst. Sel'skokhoz.
Krainogo Sev. 9:216-237.

Kingscote, A. A. 1951. A note on Ribeiroia ondatrae Price, 1931
(Trematoda). J. Parasitol. 37:324.

Kocan, A. A., and R. M. Kocan. 1972. Immature Prosthoden-
drium sp. in a lesser scaup (Aythya affinis). ]. Parasitol.
58:1014-1015.

Kublitskene, Q., and E. Tsyunene. 1973. [Changes in the intes-
tinal mucosa of ducks during experimental echinostomatid
infections. ] [Russian text] Acta Parasitol. Lituanica 11:73-80.

Kulachkova, V. G. 1954. Zhiznenny1 tsikl i patogennoe znachenie
Paramonostomum alveatum (Mehlis, 1846), trematody gagi.
Tr. Probl. Tematich. Soveshch., Akad. Nauk SSSR 4:118-122.

Kulachkova, V. G. 1961. [The biology of the larval stages of
Paramonostomum alveatum (Trematoda), dangerous parasite
of the eider.] [Russian text] Tr. Karel. fil. Akad. Nauk SSSR
30:90-91.

Kulachkova, V. G. 1973. Hymenolepididae as one of the death
causes of common eider ducklings (Somateria mollissima 1..) in
Kandalaksha Bay of the White Sea. Pages 75-79 in Bezubik, B.,
and B. Czaplinski, eds. Mater. Int. Conf. Hymenolepididae,
1973, Warsaw.

Kumaran, P. S., and C. T. Peter. 1973. Studies on the common
trematodes of ducks in Kerala. 1V. Life history of echino-
stomes. Indian Vet. J. 50:1152.

Lal, M. B. 1937. Studies on the trematode parasites of birds. Part
II. Morphology and systematic position of some new blood-
flukes of the family Schistosomidae. Proc. Indian Acad. Sci.,
Sect. B, 6:274-283.

Lee, Y. C., C. C. Liu, and R. J. Huang. 1976. (Investigation of
the causes of death of growing ducks in rice fields after harvest-
ing.) [Chinese text, English summary] J. Chin. Soc. Vet. Sc..
2(2):56-58.

Leibovitz, L. 1962. Unusual bird-parasite cases and over-all para-
site incidence found in a diagnostic laboratory during a five-
year period. Avian Dis. 6:141-144.

Levine, N. D., D. T. Clark, and L. E. Hanson. 1956. En-
cephalitis in a swan due to Dendritobilharzia sp. (Trema-
toda:Schistosomatidae). J. Parasitol. 42:496-500.

Lie, K. J. 1964a. Studies on Echinostomatidae (Trematoda) i1
Malaya. VI. The life history of Hypoderaeum dingeri n. sp
Trop. Geogr. Med. 16:61-71. ;

Lie, K. J. 1964b. Studies on Echinostomatidae (Trematoda) in
Malaya. VII. The life history of Echinostoma lindoense Sand-
ground and Bonne, 1940. Trop. Geogr. Med. 16:72-81.

Litvishko, N. T., and Ya. P. Pustovar. 1960. Klinika i
patologicheskaya anatomiya bil’khartsielleza domashnikh utok.
Helminthologia (Bratisl.) 2:151-157.

Macy, R. W., D. J. Moore, and W. S. Price. 1955. Studies on the
dermatitis-producing schistosomes in the Pacific Northwest,
with special reference to Trichobilharzia oregonensis. Trans.
Am. Microsc. Soc. 74:235-251.

de Magalhaes, P. S. 1899. Notes d’helminthologie brésilienne. 9.
Monostomose suffocante des canards. Arch. Parasitol. 2:258-
261.

McMullen, D. B., and P. C. Beaver. 1945. Studies on schistosome

dermatitis. IX. The life cycles of three dermatitis-producing
schistosomes from birds and a discussion of the subfamily Bil-
harziellinae  (Trematoda:Schistosomatidae). Am. ]J. Hyg.
42:128-154.

Megnin, P. 1890. Un parasite nouveau et dangereux de l'oie
cabouc (Sarcidiornis melanota). C. R. Hebd. Seances Soc. Biol,
Ses. Fil. v 42 Ser. 9, 2(7):87-90.

Mettrick, D. F. 1959. Zygocotyle lunata. A re-description of
Zygocotyle lunata (Diesing, 1836) Stunkard, from Anas platy-
rhynchos domesticus in southern Rhodesia. Rhod. Agric. ].
56:197-198.

Mohiuddin, S. G., and M. M. Lone. 1967. Incidence and control
of endoparasites in ducks. Indian Vet. J. 44:493-495.

Odening, K. 1965. Der Lebenszyklus des Trematoden Parastrigea
robusta Szidat im Raum Berlin. Monatsber. Deutsch. Akad.
Wiss. Berl. 7:846. (Abstract)

O’Roke, E. C. 1935. Disease and parasites. Pages 70-79 in Pirnie,
M. Michigan waterfowl management. East Lansing, Michi-
gan.

Penner, L., and B. Fried. 1963. Philophthalmus hegeneri sp. n.,
an ocular trematode from birds. J. Parasitol. 49:974-977.

Persson, L., K. Borg, and H. Falt. 1974. On the occurrence of
endoparasites in eider ducks in Sweden. Viltrevy (Stockh.) 9:1-
24,

Potemkina, V. A. 1960. Gel'mintozy
Sel’khozgiz. (Moscow). 236 pp.

Price, E. W. 1934. Losses among wild ducks due to infestation
with Sphaeridiotrema globulus (Rudolphi) (Trematoda:Psilo-
stomidae). Proc. Helminthol. Soc. Wash. 1:31-33.

Richter, S., O. Vrazic, and Z. Aleraj. 1953. (Philophthalmosis of
the domestic goose.) [Slovakian text, English summary] Vet.
Arhiv 23:193-205.

Serafin, C. 1957. [On the occurrence of the fluke Notocotylus
attenuatus Rudolphi, 1809 in geese.] Med. Weter. 13:398-399.
[Polish text]

Shevtsov, A. A. 1958. O zabolevanii domashnikh utok
tsiatokotilezom. Veterinariya (Moscow) 35(5):82. (Abstract)
Shevtsov, A. A. 1965. Enzooticheskaya vspyshka ¢khinokhazmoza

ptitsy na Ukraine. Veterinariya (Moscow) 41(1):55-56.

Shleikus, P., and A. Tatarintsevaite, 1960. Ekhinoparifroz—
novyi gel'mintoz gusyat v Litovskoi SSR. Veterinariya (Mos-
cow) 37(9):53.

Soulsby, E. J. L. 1955. Deaths in swans associated with trema-
tode infection. Br. Vet. J. 111:498-500.

Southwell, T., and A. Kirshner. 1937. Parasitic infections in a
swan and in a brown trout. Ann. Trop. Med. Parasitol. 31:427-
433.

Speckmann, G., A. Robertson, and W. A. Webster. 1972.
Sphaeridiotrema flukes, the cause of ulcerative enteritis in a
cygnet (Cygnus olor). J. Wildl. Dis. 8:1-2.

Supperer, R. 1959. Untersuchungen iiber Parasiten der Hausente,
Anas platyrhynchos dom. Z. Parasitenkd. 19:259-277.

Swales, W. E. 1933. On Streptovitella acadiae (gen et spec. nov.),
a trematode of the family Heterophyidae from the black duck
(Anas rubripes). . Helminthol. 11:115-118.

Szidat, L. 1933. Weitere Beobachtungen iiber das Vorkommen
und die Biologie von Prosthogonimus pellucidus v. Linst., den
Erreger der trematodenkrankheit der Legehiithner, bei Enten
und Ginsen in Ostpreussen. Zentralbl. Bakteriol. Parasitenkd.
Infektionskr. Hyg. Abt. 1 Orig. 127:392-397.

Szidat, L. 1938. Pseudobilharziella filiformis n. sp., eine neue
Vogelbilharzie aus dem Hockerschwan, Cygnus olor L. Z.
Parasitenkd. 10:535-544.

Tarazona Vilas, J. M. 1974. Un cas de trématodoses intestinal
occasioné par le Paramonostomum alveatum (Mehlis, 1846)
Luhe, 1909 (Trematoda:Notocotylidae), chez I'’Anas boschas
domestica et I'Anas platyrhynchos. An. Inst. Nac. Invest.
Agrar. Ser. Hig. Sanid. Anim. 1:153-159.

domashnikh ptits.



Testi, F. 1962. Sphaeridiotrema globulus (Rudolphi, 1814)
Odhner, 1913 in anitra domestica. Nuova Vet. 38:149-153.

Trofimov, V. P. 1962. Echinoparifioz i strigeidoz utok.
Veterinariya (Moscow) 39(4):46.

Tsyunene, E. 1968. [The activity of alkaline phosphatase in duck
intestine during experimental echinostomatid infections. ] [Rus-
sian text] Acta Parasitol. Lituanica 8:81-94.

Tsvetaeva, N. P. 1971. Patomorfologiya osnovnykh gel'mintozov
ptits. “Kolos” (Moscow). 255 pp.

Van Haitsma, J. P. 1931. Studies on the trematode family
Strigeidae (Holostomidae). No. XXII. Cotylurus flabelliformis
(Faust) and its life-history. Pap. Mich. Acad. Sci. Arts Lett.
13(1930):447-483.

Vevers, G. M. 1920. Report on entozoa collected from animals
which died in the zoological gardens of London during eight

95

months of 1919-1920. Proc. Zool. Soc. London 3 (1920):405-
410.

Vevers, G. M. 1923. Observations on the life-histories of Hypo-
deracum conoideum (Bloch) and Echinostoma revolutum
(Froel.): Trematode parasites of the domestic duck. Ann. Appl.
Biol. 10:134-136.

Wehrmann, S. 1909. Sur I'action pathogéne des helminths des
oiseaux. Arch. Parasitol. 13:204-238.

Wertejuk, M. 1958. Enzootic caused by Psilotrema oligoon
(Trematoda:Psilostomatidae) in voung geese. Acta Parasitol.
Pol. 6:319-328.

Zajicek, D. 1963. (The pathogenic effect of some species of flukes
in the digestive tract of birds.) Sb. Cesk. Akad. Zemed. Ved.,
Rada Vet. Med. 36, 8:263-266.



Fig. 2. Genus Cyathocotyle
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Fig. 3. Genus Holostephanus
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Fig. 4. Genus Paracoenogonimus
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Fig. 5. Genus Diplostomum



Fig. 7. Genus Tylodelphys
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Fig. 8. Genus Apatemon



Fig. 8. Genus Apatemon (cont. - 2)
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Fig. 9. Genus Cotylurus
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Fig. 11. Genus Bilharziella
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Fig. 22. Genus Gymnophallus
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