




of posterior edge of elements of ILC straight,

unadorned. Support for ELC continuous with BC,

short, triangular in optical section. Septum intracor-

onare origin on BC. Medial insertion of septum

intracoronare situated anterior to junction of ELC

and ILC. Walls of BC broadest anteriorly, much

narrower posteriorly; with medial, arch-like posterior

projections that support each element of the ILC.

Buccal cavity wider than deep, wider posteriorly.

Dorsal gutter inconspicuous. Buccal teeth absent.

Esophageal funnel greatly enlarged; cuticular lining

modified to form, in each of three esophageal sectors,

bifid sickle-shaped projections. Esophageal teeth at

base of esophageal funnel. Anterior muscular portion of
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Fig. 124. Caballonema longicapsulatum. (a) Buccal capsule, dorsoventral view. (b) Anterior end, dorsal view showing long, thin dorsal gutter. (c)

Anterior end, dorsal view, showing submedian papilla, large triangular tips of elements of ELC and bilayered support for ELC that hoods anterior

edge of BC. (d) Anterior end, dorsal view, showing short, broad plate-like elements of ILC (arrows) medial to support.



esophagus about 1/4�1/3 of esophagus length. Excretory

pore posterior to NR. Deirids at level of NR.

Male. Dorsal ray with six branches. Ventral rays

longer than laterals. Dorsal lobe longer than laterals.

Externodorsal rays origin at junction of dorsal and

laterals. Gubernaculum large, without dorsal handle, but

with ventral notch. Genital cone elongate, extends beyond

bursal edge. Spicule tips hook- or harpoon-shaped.
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Fig. 125. Gyalocephalus capitatus. (a) Esophageal region, ventral view. (b) male tail, lateral view. (c) Male tail, dorsoventral view. (d) Tail of female. (e)

Tip of genital cone, ventral view. (f) Genital cone, lateral view. (g) Fused spicule tips of male (modified from Dvojnos and Kharchenko, 1994).



Female. Vulva more than one tail length from anus.

Vagina longer than sphincter of ovejector. Ovejector vesti-

bule oval or Y-shaped, infundibulum longer than sphincter.

Tail conical, short, less than 2� diameter at anus.

Type species. G. capitatus Looss, 1900.

6.12.4. G. capitatus Looss, 1900 (Figs. 125–127)

Synonyms. Gyalocephalus equi Yorke and Macfie,

1918.

General. With characteristics of the genus. Elements

of ELC markedly shorter and more numerous (90–95)

than ILC (30–34).

Male. Body length 7.0–9.5 mm. Esophagus length

852–970. BC width 150–158, depth 59–64. Deirids to

head end 405–409. Spicule length 1.18–1.2 mm.

Gubernaculum length 160–177. Dorsal ray length

580–650. Ventral rays longer than laterals. Dermal

collar poorly developed on ventral side of genital cone.
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Fig. 126. Gyalocephalus capitatus. (a) Buccal capsule, dorsoventral view, showing ELC, ILC and esophageal funnel. Arrow marks medial shelf-like

projection of buccal capsule that supports elements of ILC. (b) Buccal capsule, lateral view. (c) Buccal capsule, subventral view, showing elements of

ELC and ILC. (d) Dorsal view of 2 submedian papillae, elements of ILC and medial shelf-like projection of BC (arrow) that supports elements of

ILC. (e) Sublateral view of mouth collar showing subventral papilla (on left) and lateral papilla (on right).



Appendages of genital cone paired, finger-like. Protru-

sions of dermal collar absent.

Female. Body length 10.5–11.0 mm. Esophagus

1.20–1.38 mm. BC width 170–174, depth 64–68. Vulva

to tail tip 593–657. Anus to tail tip 211–296. Egg size

90–118 � 50–68.

Hosts. Equus caballus, E. asinus, E. caballus � E.

asinus, E. przewalskii, E. hemionus, E. burchelli.

Locality. Cecum, colon.

Distribution. Cosmopolitan.

6.12.5. Discussion

Hartwich (1986) retained Gyalocephalus, follow-

ing Popova (In Skrjabin et al., 1952), in the tribe

Gyalocephalea based on its distinctive head char-

acters, enlarged esophageal funnel, and intestinal

organization, which they considered to represent

differences from other Cyathostominae at greater

than generic level. We prefer to emphasize similari-

ties among members of the subfamily, following

Lichtenfels (1980), and include Gyalocephalus in the

Cyathostominea.

7. Phylogeny

Previously published phylogenetic studies of the

Strongyloidea of horses have all been based on molecular

characters (Hung et al., 2000; McDonnell et al., 2000).

An unpublished morphological phylogeny of 23 genera

of Strongyloidea of horses (Lichtenfels and Hoberg,

unpublished, presented at 1999 Workshop, ‘‘Systematics

of the Cyathostominea of Horses’’, World Association

for the Advancement of Veterinary Parasitology,

Copenhagen, 1999; see Lichtenfels et al., 2002) provided

information that concurred with some conclusions of the

molecular studies, but differed in others. Both molecular

and morphological phylogenies grouped the genera

Oesophagodontus, Craterostomum, Triodontophorus

and Bidentostomum (previously included in the Stron-

gylinae with Strongylus) with the Cyathostominae.

Numerous previous workers have speculated (see

Lichtenfels, 1979; Gasser et al., 2004) that the subfamily

classification of the Strongyloidea may not represent

natural groups. However, we believe a revision of the

subfamily classification should await the publication of

a more complete generic morphological phylogeny.

Both molecular and morphological phylogenies iden-

tified a common clade of genera of Cyathostominea,

including the genera Cyathostomum, Coronocyclus,

Cylicocyclus, Cylicostephanus, Petrovinema, and Tri-

dentoinfundibulum. The major difference between the

molecular and morphological phylogenies was the

failure of the former to resolve the genera within the

above common clade, but all were resolved by the

latter. A morphological phylogeny of the Cyathosto-

minea has not been published and it is considered

beyond the scope of this treatise. We hope the results

presented here will stimulate additional phylogenetic

studies of these species. For the present, the morpho-

logical characters are sufficient to identify the species.

The taxonomy employed is consistent with our current

knowledge of the phylogenetic relationships within

these economically important nematode parasites of

horses. The development of molecular methods to

identify species should be recognized as a critical need.

We believe the studies presented here will be essential

to meet these and other research needs related to these

nematodes.
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Fig. 127. Gyalocephalus capitatus, en face. (a) Optical section at

level of ILC. (b) Optical section at level of projections at base of BC.
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acuticaudatum (Kotlán, 1919)—Craterostomum 18–20

adersi (Boulenger, 1920)—Cylicocyclus 5, 94, 97, 98, 121

aegyptiaca (Railliet, 1923)—syn. Cyathostomum tetracanthum 38

aegyptiacum Railliet, 1923—syn. Cyathostomum tetracanthum 4, 38, 49

aethiopica Roetti, 1947—Cylindropharynx 137

Alfortia—see Strongylus 8, 9, 15

alveatum Looss, 1900—Cyathostomum 4, 38, 40, 41, 42

armatus Rudolphi, 1802, in part—syn. Strongylus equinus 9

ashworthi Le Roux, 1924—Cylicocyclus 121

asini Boulenger, 1920—Strongylus 9

asini Matthee et al., 2002—Cylicocyclus 103

asini Roetti, 1947—Cylindropharynx 140

asymetricum Theiler, 1924—syn. Cylicostephanus asymetricus 61

asymetricus (Theiler, 1924)—Cylicostephanus 4, 5, 61, 64, 65, 74

auriculatum—see auriculatus 104

auriculatus (Looss, 1900)—Cylicocyclus 94, 103, 104, 121

barbatum Smit and Notosoediro, 1923—syn. Cylicostephanus calicatus 61

bicoronatum (Looss, 1900)—see Cylicodontophorus bicoronatus 82

bicoronatus (Looss, 1900)—Cylicodontophorus 6, 82–86

bidentatum Ihle, 1925)—syn. Cylicostephanus bidentatus 63

bidentatus (Ihle, 1925)—Cylicostephanus 5, 61, 63, 66, 67, 74

Bidentostomum—Strongylinae 2, 7, 19, 21, 22, 149

bogoriense Smit and Notosoediro, 1923—syn. Cylicocyclus leptostomum 112

Brevicapsulatum-group—see Cylicocyclus brevicapsulatus 4

brevicapsulatum—see Cylicocyclus brevicapsulatus 4

brevicapsulatus (Ihle, 1920)—Cylicocyclus 94, 105, 106

brevicapsulatus (Ihle, 1920)—Cylicocyclus 106

brevicauda Boulenger, 1916—Triodontophorus 26

brevicauda Leiper, 1911—Cylindropharynx 126

brevicauda – Leiper, 1911 – Cylindropharynx 126

bronchotribulatus Martines Gomez, 1966—syn. Triodontophorus nipponicus 32

bulbiferus Chaves, 1930—syn. Cylicocyclus nassatus 114

burchelli Krecek et al., 1997—Triodontophorus 27

Caballonema—Cyathostominae 2, 7, 144–146

calicatiforme Kotlán, 1919—syn. Cylicostephanus longibursatus 69

calicatum—see calicatus 61, 71

calicatus (Looss, 1900)—Cylicostephanus 60–63, 74, 75

capitatus Looss, 1900—Gyalocephalus 148

caragandicum Funikova, 1939—see Skrjabinodentus caragandicus 76

caragandicus (Funikova, 1939)—Skrjabinodentus 5, 76–79

catinatum Looss, 1900—Cyathostomum 3, 42, 49

coronatum—see coronatus 5, 50, 82

coronatus (Looss, 1900) Coronocyclus 4, 6, 50, 51, 52, 54, 82–86

Coronocyclus—Cyathostominae 2, 4, 6–8, 38, 49–60, 149

Craterostomum—Strongylinae 2, 7, 18, 19, 20, 125, 149

Cyathostoma Blanchard, 1849 (not Cyathostomum Molin, 1861)—Syngamidae 3, 48

Cyathostomum—Cyathostominae 2–8, 38–51, 61, 65, 82, 86, 91, 96, 104, 108

Cylichnostomum—see Cylicocyclus 112, 114, 149

Cylichnostomum see Cyathostomum 3, 38, 40, 42, 49–51, 61, 65, 82, 91, 96,

104, 110, 114, 125, 130

Cylicobrachytus—see Cylicocyclus 4, 93, 100, 106

Cylicocercus—see Cyathostomum 4, 38, 40, 44, 47, 65, 129

Cylicocyclus—Cyathostominae 2, 4, 5, 6, 7, 8, 86, 93, 94, 95, 96–121, 136, 137, 150

Cylicodontophorus—Cyathostominae 2–4, 6, 8, 47, 52, 65, 80, 82, 83–87, 129–134, 150

Cylicostephanus—Cyathostominae 2, 4–8, 54, 60, 62–76, 79, 80, 87, 89, 91, 92, 149

Cylicostoma—see Cyathostomum 38, 129

Cylicostomias see Cyathostomum 3, 38, 49, 50–52, 65

8. Alphabetic index of genera, subgenera, species, and subspecies including synonyms
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Cylicostomum—see Cyathostomum 4, 18, 38, 40, 42, 44, 46, 47, 50–52, 58, 61, 63,

65, 67, 69, 71, 80, 82, 91, 93, 96, 97, 99, 104,

106, 108, 110, 112, 114, 116, 118, 125, 129, 130

Cylicostomum—see Cylicocyclus 108

Cylicostomum—see Cylicocyclus 96

Cylicotetrapedon—see Cylicostephanus 4, 5, 58, 61, 63, 65, 76, 112

Cylicotoichus—see Cyathostomum 4, 44

Cylindropharynx—Cyathostominae 2, 5, 7, 137, 138–144

cymatostomum Kotlán, 1919—syn. Cyathostomum pateratum 47

Delafondia—see Strongylus 8, 9, 15

digitatum Ihle, 1921—syn. Coronocyclus labiatus 50

dollfusi Le Van Hoa, 1961—Cylindropharynx 139, 142, 144

edentatus (Looss, 1900)—Strongylus 9, 12, 14, 15

elongatum Looss, 1900—see Cylicocyclus elongatus 108

elongatus (Looss, 1900)—Cylicocyclus 94, 107, 108, 121

equi Yorke and Macfie, 1918—Gyalocephalus 1, 149

equinum (Müller, 1780)—syn. Strongylus equinus 9

equinus Müller, 1780—Strongylus 8–10, 14, 15

equorum Zeder, 1800—syn. Strongylus equinus 9

Erschowinema—see Cyathostomum 38, 40, 44, 45, 50, 58, 61, 67, 71

euproctus (Boulenger, 1917)—Parapoteriostomum 4, 85, 86, 128–131

gobi (Tshoijo in Popova, 1958)—Tridentoinfundibulum 5, 87, 89

goldi(Boulenger, 1917)—Cylicostephanus 4, 61, 65, 68, 69, 75

gyalocephaloides (Ortlepp, 1938)—Cylicocyclus 5, 94, 109, 110, 121

Gyalocephalus—Cyathostominae 2, 5, 7, 144, 147–149

hartmannae Krecek et al, 1997—Triodontophorus 9, 18, 23, 29–31, 38, 78, 85, 118, 140

hexacanthum—Sclerostoma syn. Cyathostomum tetracanthum 3, 49

Hexodontostomum Ihle, 1920—syn. Poteriostomum 121, 125

hsiungi K’ung, 1958—syn. Triodontophorus nipponicus 2, 8, 32, 37, 134–137

Hsiungia—Cyathostominae 2, 8, 134–137

hybridum Kotlán, 1920—see Cylicostephanus hybridus 67

hybridus (Kotlán, 1920)—Cylicostephanus 61, 67, 70, 71, 74, 75

ihlei Kotlán, 1921—syn. Parapoteriostomum mettami 85, 86, 129

imparidentatum Quiel, 1919—Poteriostomum 122, 123, 125

imparidentatum var. longum Galofré and Rosa, 1944 125

insigne (Boulenger, 1917)—Cylicocyclus 94, 110, 112, 121

intermedia Theiler, 1924—Cylindropharynx 137, 139, 144

intermedius Sweet, 1909—syn. Triodontophorus serratus 23, 25

ivaschkini Tshoijo in Popova, 1958—Bidentostomum 20, 22, 23

kotlani Ihle, 1920—see Cylicocyclus elongatus 121

labiatum—see labiatus 5, 50

labiatus (Looss, 1902)—Coronocyclus 4, 50, 53–54

labratum—see labratus 5, 50, 51

labratus (Looss, 1900)—Coronocyclus 4, 50, 51, 55, 56

largocapsulatus (Iren, 1943)—syn. Cylicocyclus 99

leptostomum (Kotlán, 1920)—Cylicocyclus 4, 94, 112–114, 121

leptostomum (Kotlán, 1920)—Cylicocyclus 4, 94, 112–114, 121

leptostomum—see leptostomum 4, 94, 112–114, 121

leptostomus (Kotlán, 1920)—Cylicocyclus 151

litoraureum Yorke and Macfie, 1920—syn. Cyathostomum catinatum 44

longibursatus (Yorke and Macfie, 1918)—Cylicostephanus 50, 61, 69, 72–75, 144

longibursatus (Yorke and Macfie, 1918)—Cylicostephanus 50, 61, 69, 72–75, 144

longibursatus – Hsiung and Chao, 1949 – syn. Caballonema longicapsulatum 50, 61, 69, 72, 73, 75, 144, 150, 151

longicapsulatum Abuladze, 1937—Caballonema 144

longicauda Leiper, 1911—Cylindropharynx 140

longiconus (Scialdo-Krecek, 1983)—Skrjabinodentus 76, 79, 80

longispiculata Kopyrin and Burikova, 1940—syn. Caballonema longicapsulatum 144

lopezneyrai Lizcano Herrera, 1951—syn. Cyathostomum catinatum 44

markusi Ihle, 1920—syn. Poteriostomum imparidentatum 125

matumurai (Yamaguti, 1942)—syn. Cylicocyclus 99,100

mettami (Leiper, 1913)—Parapoteriostomum 4, 86, 127, 128, 129, 134, 151



J.R. Lichtenfels et al. / Veterinary Parasitology 156 (2008) 4–161 155

minor (Looss, 1900)—Triodontophorus 23, 30, 32, 33, 34, 35, 37, 38

minus Kotlán, 1920—syn. Cylicostephanus minutus 71

minutus (Yorke and Macfie, 1918)—Cylicostephanus 60, 71, 74, 75

mongolica (Tshoijo in Popova, 1958)—Parapoteriostomum 86, 129, 131, 132, 134

montgomeryi (Boulenger, 1920)—Cyathostomum 4, 38, 44, 45, 46

Montgomeryi-group—see Cyathostomum montgomeryi 18

mucronatum Ihle, 1920—syn. Craterostomum acuticaudatum 69

nanum Ihle, 1919—syn. Cylicostephanus longibursatus 114

nassatum Looss, 1900—see Cylicocyclus nassatus 94, 114–116, 121, 150

nassatus (Looss, 1900)—Cylicocyclus 94, 114–116, 121, 150

nassatus (Looss, 1900)—Cylicocyclus 9

neglectus Poeppel, 1897—syn. Strongylus equinus 32

nipponicus Yamaguti, 1943—Triodontophorus 23, 32, 34, 35, 37, 38

Oesophagodontus—Strongylinae 2, 7, 15, 16, 17, 149

ornata Cram, 1925—Cylindropharynx 139

ornatum—syn. Cylicostephanus goldi 4, 65, 75, 86

Parapoteriostomum—Cyathostominae 2, 4, 5, 7, 8, 86, 125, 127–134, 152

parvibursatum Vaz, 1934—syn. Cylicostephanus goldi 75

parvum (Yorke and Macfie, 1918)—syn. Cylicocyclus 99

pateratum (Yorke and Macfie, 1919)—Cyathostomum 4, 38, 46, 47, 48, 86, 151

pekingensis K’ung and Yang, 1964—Hsiungia 136

Petrovinema—Cyathostominae 2, 4, 5, 8, 87, 89–93, 149

pluridentatum Quiel, 1919—syn. Poteriostomum imparidentatum 125

poculatum (Looss, 1900)—Petrovinema 89, 91–93

poculatus Looss, 1900—see Petrovinema poculatum 74, 91

popovi Ershov, 1931—syn. Triodontophorus tenuicollis 33

Poteriostomum—Cyathostominae 2, 4–8, 86, 121–134, 137, 151

prionodes Kotlán, 1921—syn. Cylicocyclus radiatus 4, 96

pseudocatinatum Yorke and Macfie, 1919—syn. Cyathostomum catinatum 44

Pseudosclerostomum—see Oesophagodontus 15–17

quadridentatum Dujardin, 1845, in part—syn. Cyathostomum tetracanthum 38

quadridentatum Sticker, 1901, not Dujardin, 1845—syn. Strongylus equinus 9

radiatum—see Cylicocyclus radiatus 96

radiatus (Looss, 1900)—Cylicocyclus 94–96, 121

radiatus (Looss, 1900)—Cylicocyclus 94, 95, 96, 121

ratzii (Kotlán, 1919)—Poteriostomum 124–126

ratzii nanum Theiler, 1924—syn. Poteriostomum ratzii 125

reineckei (Scialdo-Krecek and Malan, 1984)—Cylicodontophorus 82, 84–86, 134

rhodesiensis Yorke and Macfie, 1920—Cylindropharynx 137

robustum—syn. Oesophagodontus robustus 16, 17

robustus (Giles, 1892)—Oesophagodontus 110

rosenbuschi (Galofré and Rosa, 1944)—syn. Cylicocyclus insigne 4, 6, 52, 86

sagittatum—see sagittatus 57, 58

sagittatus (Kotlán, 1920)—Coronocyclus 4, 86, 129, 133, 134

schuermanni (Ortlepp, 1962)—Parapoteriostomum 4, 50, 51, 61, 63

Schulzitrichonema—see Cyathostomum 63, 65, 67, 93, 112

Sclerostoma—see Cyathostomum 3, 8, 9, 16, 17, 38, 49, 151

Sclerostoma—see Oesophagodontus 3, 8, 9, 16, 17, 38, 49, 151

Sclerostoma—see Strongylus 3, 8, 9, 16, 17, 38, 49, 151

Sclerostomum—see Cyathostomum 8, 9, 15–17, 38

Sclerostomum—see Strongylus 8, 9, 15–17, 38

securiferum Quiel, 1919—syn. Oesophagodontus robustus 16

serratus (Looss, 1900)—Triodontophorus 23–25, 34, 35, 151, 153

Sinostrongylus see Caballonema 144, 153, 155, 157

skrjabini Ershov, 1930—Petrovinema 89–91, 153

skrjabini Ershov, 1939—Poteriostomum 125

Skrjabinodentus—Cyathostominae 2, 4, 5, 8, 76, 78–82, 150, 152, 153, 156

Strongy1us—see Cyathostomum 2–4, 7–9, 10, 11, 16, 38, 48, 149–153, 155

Strongylus see Cyathostomum 2–4, 7–9, 10, 11, 16, 38, 48, 149–153, 155

Strongylus—see Cyathostomum 2–4, 7–9, 10, 11, 16, 38, 48, 149–153, 155

Strongylus—Strongylinae 2–4, 7–9, 10, 11, 16, 38, 48, 149–153, 155

subcoronatum Yamaguti, 1943—syn. syn. Coronocyclus coronatus 50, 153
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