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Abstract 

The subfamily Schistorophinae Travassos, 1918 is 

revised. Five species of Schistorophus Railliet, 1916 are 

recognized: (1) longicornis (Hemprich and Ehrenberg in 

Schneider, 1866) with S. indica (Sanwal, 1952) and S» 

limosae Mawson, 1968 as its new synonyms; (2) skrjabini 

(Vassilkova, 1926); (3) cirripedesmi Rhzhikov and 

Khokhlova, 1964 with brygooi Fetter, 1967 and S. lii 

Daiya, Bondarenko and Gubanov, 1971 as its new synonyms; 

(4) cornutus Sobolev, 1943a and (5) S. guschanskoi 

Ablasov and Chibichenko, 1962. Redescriptions of S. 

longicornis, S. skrjabini and S. cirripedesmi are 

provided. 

Schistorophus bicuspis (Rudolphi, 1819), S. laciniatus 

(Molin, 1860b) Strongylus ambiguus Rudolphi, 1802 and 

Spiroptera sternae-hirundinis Deslongchamps, 1824 are 

regarded as species inquirendae. One species, 

acanthocephalica (Molin, 1860a) is considered a synonym of 

Paracuaria adunca (Creplin, 1846). Four species are 

transferred to the following genera: (1) Viktorocara 

capillaris (Molin, 1860c) n. comb. (2) Viktorocara 

aulieatina (Skrjabin, 1916) n. comb. (3) Stellocaronema 

spinulosus (Molin, 1860c) n. comb. and (4) Sciadiocara 

bihamata (Mueller, 1897) n. comb. 



Four species of Viktorocara Guschanskaya, 1950a are 

considered valid. (1) V. capillaris is designated as the 

type species because the previous one, V. schejkini 

Guschanskaya, 1950a is considered its synonym. (2) V. 

limosae Daiya, 1966 with V. numenii Fetter, 1967 and V. 

torea Clark, 1978 as its new synonyms; (3) V. garridoi 

Barus, 1968 and (4) V. charadrii Belopolskaya, 1953 with V. 

guschansckoi Leonov, 1958 as its new synonym. Viktorocara 

aulieatina is regarded as a species inquirenda. Lastly, V. 

acholonui Schmidt and Kuntz, 1972 is transferred to 

Ancyracanthopsis, thus becoming A. acholonui (Schmidt and 

Kuntz, 1972) n. comb. Viktorocara capillaris and V. 

limosae Daiya, 1966 are redescribed. 

Schistogendra Chabaud and Rousselot, 1956 is regarded 

as a synonym of Quasithelazia Maplestone, 1932. This genus 

now consists of three species, namely, Quasithelazia tenuis 

Maplestone, 1932, the type species, Quasithelazia incisa 

(Chabaud and Rousselot, 1956) n. comb. and Quasithelazia 

caprona (Bain and Chabaud, 1965) n. comb. 

Ancyracanthopsis Diesing, 1861 is emended resulting in 

the proposal of a new genus Molinacuaria n. gen. to 

accommodate three species. Ancyracanthopsis now includes 

the following: (1) A. coronata (Molin, 1860a) is 

designated as the type species since the previous one A. 

bilabiata (Molin, 1860a) is regarded here as a synonym. A 

redescription of A. coronata is provided. (2) A. petrovi 

Guschanskaya, 1950a and (3) A. buckleyi Ali, 1970. One 



species, A. madagascariensis Kung, 1948 is transferred to 

Sobolevicephalus. Another species A. serrata(Wang, 1966) 

is transferred back to Sciadiocara to which it was 

originally assigned, thus becoming Sciadiocara serrata Wang, 

1966. The new genus Molinacuaria is regarded as a member of 

the subfamily Seuratinae. Molinacuaria bendelli (Adams and 

Gibson, 1969) n. comb. is designated as the type species. 

The other species are M. acholonui (Schmidt and Kuntz, 

1972) n. comb. and M. gallinulae (Wang, 1966) n. comb. 

Redescriptions of M. bendelli and M. acholonui are 

provided. 

The following species of Sciadiocara Skrjabini, 1916 

are recognized: (1) umbel1ifera (Molin, 1860a); (2) S, 

bihamata with S. denticulata Gibson, 1972 as its new 

synonym; (3) S. legendrei Fetter, 1967; (4) serrata 

Wang, 1966; (5) S* cucullatus (Wehr, 1934); (6) S, 

chabaudi Schmidt and Kinsella, 1972 and (7) S. rugosa 

Schmidt and Kinsella, 1972. Sciadiocara secunda Skrjabin, 

1916 is considered a nomen nudum. All species except S. 

legendrei and serrata are redescribed. 

Sobolevicephalus Parukhin, 1964 is emended and 

chalcyonis Parukhin, 1964, madagascariensis and 

lichtenfelsi n.sp. are recognized. S. chalcyonis is 

redescribed and S. lichtenfelsi n.sp. is described. 



Keys to species of each genus are also provided. 

Fourteen species of acuarioids were recovered from 14 

of 24 species of waders examined. Cosmocephalus obvelatus 

(Creplin, 1825) was recovered from the esophagus, Cordonema 

longifuniculata (Sobolev, 1952), Skrjabinoclava horrida 

(Rudolph!, 1819) and Echinuria uncinata (Rudolph!, 1819) 

from the proventriculus and S. skrjabini, V. capillaris , 

V. limosae, S. umbellifera, S. bihamata, A. coronata, 

lichtenfelsi, Streptocara c. crassicauda (Creplin, 1829), 

Pectinospirura argentata Wehr, 1933 and Chevreuxia revoluta 

(Rudolph!, 1819) from under the gizzard lining of the birds. 

Seven of the 14 acuarioids recovered are considered 

parasites of waders, meaning one or more wader species are 

the important hosts responsible for maintaining these 

parasites in the bird community. Of the remaining four 

acuarioids, two are mainly parasites of gulls and two of 

waterfowl. 

The recovery of fourth-stage and moulting fourth-stage 

larvae of S. horrida in the semipalmated sandpipers and 

sanderlings indicate that transmission of this acuarioid 

occurs along the southeastern coast of the United States and 

that a marine invertebrate is the likely intermediate host. 

The distribution of V. capillaris, V. limosae, S. 

umbellifera and A. coronata in waders examined in this 

study suggests that the wintering ground of these hosts 

which is along the southern United States and northeastern 



South America is the likely location for the transmission of 

these acuarioids. 

The subfamily Schistorophinae is well represented in 

the waders in North America. This is indicated by the 

recovery of seven species belonging to five of the six 

genera of this subfamily. The taxonomic revision of this 

subfamily and the field data suggest that the waders may 

have played an important role in the evolution of this 

subfamily. 
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Introduction 

of the family 

1912 which is 

1 . 

The superfamily Acuarioidea consists of the family 

Acuariidae Railliet, Henry and Sisoff, 1912 which is 

subdivided into Acuariinae Railliet, Henry and Sisoff, 1912, 

Seuratinae Chitwood and Wehr, 1932 and Schistorophinae 

Travassos, 1918. At present, Schistorophinae comprises six 

genera, namely Schistogendra Chabaud and Rousselot, 1956; 

Schistorophus Railliet, 1916, Sciadiocara Skrjabin, 1916, 

Viktorocara Guschanskaya, 1950a, Ancyracanthopsis Diesing, 

1861 and Sobolevicephalus Parukhin, 1964 (see Chabaud, 1975 

and Parukhin, 1978). Except for Schistogendra all the 

genera possess cephalic cuticular ornamentations whose 

morphologies are diagnostic for each genus. 

The taxonomy at the generic level has been clarified 

substantially owing to the works of several authors, notably 

Inglis (1965), Adams and Gibson (1968), Gibson (1969) and 

Petter (1967). However, the status of individual species in 

each genus is unclear. This is predominately due to two 

factors. Firstly, a total of 12 species including the type 

species of Schistorophus, Sciadiocara and Ancyracanthopsis 

was described in the 1880's. Their descriptions were 

incomplete and no one to our knowledge had reexamined the 

type specimens to evaluate their validity. Secondly, the 

species in these genera are not host specific. Even though 

most of the species are commonly found in waders (Aves; 

Scolopacidae and Charadriidae), any one species can be found 

in numerous host species (see Barus et. al. 1978, Adams 



2. 

and Gibson 1969 and Fetter 1967). Despite this, authors 

such as Mawson (1968) and Smetanina and Alekseev(1968) 

described new species based on their occurrence in a new 

host. 

Through the kind cooperation of museums in Vienna and 

Berlin, we were able to borrow the types of most of the 

species described prior to 1900. In addition, types of more 

recently described species were made available for study 

through the courtesy of museums throughout the world. In 

the present study, 24 species of waders from North America 

were examined for acuarioid nematodes. A total of 14 

species of acuarioids was recovered. Seven of them were 

identified as members of the subfamily Schistorophinae, six 

belong to the subfamily Acuariinae and one to the subfamily 

Seuratinae. The subfamily Schistorophinae is revised based 

on the study of the type specimens and comparing them to new 

material. As a result, a new genus Molinacuaria and a new 

species Sobolevicephalus lichtenfelsi are proposed and 13 

species are redescribed. Finally, some aspects of the 

epizootiology of the acaurioids in waders in North America 

are discussed. The new genus is named in honour of Dr. R. 

Molin and the new species in honour of Dr. J.R. 

Lichtenfels. 



3. 

Materials and Methods 

A total of 22 species of waders belonging to the 

families Charadriidae, Scolopacidae and Recurvirostridae was 

collected at the University of Manitoba Field Station, Delta 

Marsh (50 12'N, 98 12'W), Manitoba. Birds were caught in 

mist nets (2x2 cm mesh) and killed by compressing the 

thorax; others were shot (410 gauge, no. 6 shot). 

The following birds were examined for worms; 21 

semipalmated plovers (Charadrius semipalmatus Bonaparte), 12 

killdeer (Charadrius vociferus L.), 1 ruddy turnstone 

(Arenaria interpres morinella (L.)), 9 short-billed 

dowitchers (Limnodromus griseus hendersoni (Gmelin)),4 

long-billed dowitchers (Limnodromus scolopaceus (Say)), 1 

red knot (Calidris canutus rufa (L.)), 27 marbled godwits 

(Limosa fedoa (L.)), 7 western willets (Catoptrophorus 

semipalmatus inornatus (Brewster)), 12 lesser yellowlegs 

(Tringa flavipes (Gmelin)), 20 greater yellowlegs (Tringa 

melanoleuca (Gmelin)), 1 solitary sandpiper (Tringa 

solitaria solitaria Wilson), 1 stilt sandpiper (Micropalama 

himantopus (Bonaparte)), 1 upland sandpiper (Bartramia 

longicauda (Bechstein)), 21 sanderlings (Calidris alba 

(Pallas)), 2 dunlins (Calidris alpina pacifica (L.)), 14 

spotted sandpipers (Actitis macularia L.), 12 northern 

phalaropes (Phalaropus lobatus (L.)), 25 wilson phalaropes 

(Phalaropus tricolor (Vieillot)), 46 least sandpipers 

(Calidris minutilla (Vieillot)), 23 semipalmated sandpipers 

(Calidris pusilla (L.)) and 9 American avocets 



4. 

(Recurvirostra americana Gmelin). Most birds were collected 

between May and June of 1982 and 1983; some were collected 

between August and September of 1983. 

From August 17 to September 9, 1982 the following birds 

were examined; 13 least sandpipers, 10 semipalmated 

sandpipers, 3 spotted sandpipers, 5 sanderlings, 2 

hilldeers, 9 northern phalaropes, 7 short-billed dowitchers, 

4 long-billed dowitchers (Limnodromus scolopaceus (Say)), 1 

marbled godwit, 2 lesser yellowlegs and 20 greater 

yellowlegs (Tringa melanoleuca (Gmelin)). 

All the birds were processed within one hour after 

collection. Individual birds were weighed and skinned. The 

skins were put in plastic bags and placed in the 

refrigerator. 

Study skins were prepared within 10 days after freezing 

and were subsequently deposited in the following 

ornithological collections; (1) Department of Biology, 

Lakehead University, Thunder Bay, Ontario. (2) Department 

of Zoology, University of Guelph, Guelph, Ontario. (3) 

Department of Zoology, University of Manitoba, Winnipeg, 

Manitoba. (4) University of Manitoba Field Station, Delta, 

Manitoba. (5) and Manitoba Museum of Man and Nature, 

Winnipeg, Manitoba. 



5. 

The carcass was opened, the bird sexed and the 

esophagus, proventriculus and gizzard removed and placed in 

large petri dishes containing 0.9% saline. The organs were 

opened, the lining of the gizzard peeled and examined for 

worms using a dissecting scope. Worms recovered were placed 

in 0.9% saline in small petri dishes. Worms used for 

detailed morphologic studies were fixed in hot 70% glycerin 

- alcohol and cleared in glycerin. Drawings were made using 

a camera lucida. Worms for scanning electron microscopy 

were kept in 0.9% saline in the refrigerator overnight, 

subsequently fixed in 2.5% Cacodylate buffered glutaral 

dehyde, washed in 0.IM Cacodylate buffer and post fixed in 

1% Osmium Tetroxide for 2h. They were washed in buffer and 

dehydrated using an alcohol series of (50%, 75%, 80%, 90% 

and 100%), critical point dried with carbon dioxide and 

placed on metal stubs and coated with gold - palladium. 

These specimens were examined using a JSM 35C-JEOL Scanning 

Microscope at the University of Guelph and the Cambridge 

Stereoscan 600 Scanning Electron Microscope at Lakehead 

University. 

Through the kind cooperation of Dr. Al Bush, 

University of Brandon, Brandon, Manitoba additional waders 

were made available for examination. Those collected from 

Oaklake, Manitoba (49 42'N, 100 47’W) from May 19-27, 1982 

included 1 killdeer, 1 pectoral sandpiper (Calidris 

melanotos (Vieillot)), 2 upland sandpipers, 2 marbled 

godwits and 6 western willets. Another 6, 4 and 5 western 



willets collected from June 7-10, 1982 from Brooks (50 35'N, 

111 53'W), Cowoki Lake (50 35'N, 111 42'W) and Foremost (49 

29'N, 111 25'W), Alberta respectively, were also made 

available for study. These birds were kept in dry ice until 

they were examined. Nematodes recovered were fixed in 70% 

glycerin-alcohol and preserved in pure glycerin. 

V/aders collected by Mr. H.W.R. Copland and Mr. John 

Christie on behalf of the Manitoba Museum of Man and Nature, 

Winnipeg, Manitoba were also examined. These included 2 

hudsonian godwits (Limosa haemastica (L.)), 1 pectoral 

sandpiper, 5 short-billed dowitchers and 8 least sandpipers 

collected on May 20-25, 1983 at Libau, Manitoba (50 16'N, 96 

43'W). These birds were frozen until they were examined. 

No acuarioids were recovered. 

Dr. Gilbert Grant of the North Carolina State Museum 

of Natural History, Raleigh, North Carolina kindly sent 

preserved gizzards of waders which were collected from Fort 

Fischer, North Carolina, United States. These included 5 

marbled godwits, 2 short-billed dowitchers, 1 willet, 1 

killdeer, 1 whimbrel (Numenius phaeopus hudsonicus(L.)) and 

3 Gray plovers (Pluvialis squatarola(L.)). Only the 

gizzards preserved in formalin were made available for 

study. Nematodes recovered were fixed in 70% 

glycerin-alcohol and preserved in pure glycerin. 



7. 

Finally, 12 northern phalaropes from Deer Island, New 

Brunswick, Canada were made available for examination, 

through the courtesy of Ms. Francine Mercier a graduate 

student at the University of Guelph, Guelph, Ontario. These 

birds were frozen until they were examined. No acuarioids 

were found. 

Specimens were borrowed from the following museums for 

study: (1) National Museums of Canada Invertebrate 

Collection (NMCIC), (2) United States National Museum 

Helminthological Collection (USNMH), (3) Museum National 

d'Histoire Naturelle, France (MNHN), (4) Commonwealth 

Institute of Health, Australia (CIHA), (5) British Museum of 

Natural History (BM), (6) Zoologisches Museum der Humboldt - 

Universitat zu Berlin, East Germany (ZMB) and (7) 

Naturhistorisches Museum Wien, Austria (NMW). The specimens 

borrowed were as follows; 

1. Schistorophus longicornis (Hemprich and Ehrenberg in 

Schneider, 1866) 

Host; Numenius arquata 

ZMB Coll. No. 797. 2 females, (types). 

Coll. No. 801. 1 female, (type). 

Coll. No. 813. 1 male, 4 females, (types). 

Coll. No. 828. 4 females, (types). 

Host: Numenius arabicus 

ZMB Coll. No. 734. 5 females, 10 larvae, (types). 



8. 

Coll. No. 741. 2 males, 11 females, (types). 

Coll. No. 818. 5 larvae. 

Host: Totanus glottis 

ZMB Coll. No. 735. 3 female tails, (types). 

Host; Tringa variabilis 

ZMB Coll. No. 811. 1 larva. 

2. Spiroptera sternae Rudolph!, 1819 

Host; Sterna hirundo (type host). 

ZMB Coll. No. 203. 1 immature female, (holotype). 

3. Schistorophus bicuspis Rudolph!, 1819 

Host; Tringa helvetica (type host). 

ZMB Coll. No. 163. 1 male, (paratype). 

4. Schistorophus bicuspis Rudolph!, 1819 

Host; Vanellus malanogaster 

ZMB Coll. No. 5596. 

5. Spiroptera acanthocephalica Molin, 1860a 

Host; Sterna caspia (type host). 

NMW Coll. No. 6714. 2 females, (types). 



9. 

6. Spiroptera spinulosus Molin, 1860c 

Host; Glareola austriaca (type host). 

NMW Coll. No. 6326. 1 female, (type). 

7. Spiroptera capillaris Molin, 1860c 

Host; Sterna hirundo (type). 

NMW Coll. No. 6715. 2 females, (types). 

8. Schistorophus cucullatus Wehr, 1934 

Host; Rallus elegans (type host). 

USNMH Coll. No. 6268. 1 male, 2 females, (paratypes). 

9. Schistorophus brygooi Fetter, 1967 

Host; Numenius phaeopus (type host). 

MNHN Coll. No. 616G. 1 male, 1 female, (paratypes). 

10.Spiroptera bilabiata Molin, 1860a 

Host; Eurypyga helias (type host). 

NMV7 Coll. No. 6704. 1 female, 3 larvae, (types). 

11.Spiroptera coronata Molin, 1860a 

Host; Rallus cayennensis (type host). 

NMW Coll. No. 7120. 1 anterior region, 1 mid-body 



(types). 

12.Ancyracanthopsis coronata Molin, 1860a 

Host; Rallus elegans 

USNMH Coll. No. 29839. 2 males, 3 females. 

13.Ancyracanthopsis madagascariensis Kung, 1948 

Host; Dryolimnas cuvieri (type host). 

BM 2 females, (paratypes). 

14. Ancyracanthopsis bendelli Adams and Gibson, 1969 

Host; Dendragapus obscurus (type host). 

NMCIC Coll. No. 1900-2294. 2 males, (paratypes). 

Coll. No. 1900-2295. 2 females, (paratypes). 

15. Ancyracanthopsis pileati (Smetanina and Alekseev, 1968) 

Host: Halcyon coromanda major 

USNMH Coll. No. 63291. 1 male, 2 females. 

16 Spiroptera umbellifera Molin,1860a 

Host: Ibis rubra and Totanus melanoleucus 

(type hosts). 

NMW Coll. No. 6706. 3 females, (types). 



17 Sciadiocara denticulata Gibson, 1972 

Host: Actitis macularia (type host). 

NMCIC Coll. No. 1900-2298. 1 male, 2 females, 

(paratypes). 

18.Sciadiocara rugosa Schmidt and Kuntz, 1972 

Host: Anas platyrhynchos (type host) 

USNMH Coll. No. 71066. 1 male, 1 female, (paratypes) 

19.Sciadiocara chabaudi Schmidt and Kuntz, 1972 

Host: Gallinula chloropus cachinnans (type host) 

USNMH Coll. No. 71067. 1 male, 1 female, (paratypes). 

20.Sciadiocara legendrei Fetter, 1967 

Host: Numenius phaeopus (type host) 

MNHN Coll. No. 616G. 1 female, (paratype). 

21.Viktorocara acholonui Schmidt and Kuntz, 1972 

Host: Alcippe b. brunea (type host). 

USNMH Coll. No. 63290. 1 male, (holotype). 

22.Viktorocara shejkini Guschanskaya, 1950a 

Host: Pluvialis squatarola 



USNMH Coll. No. 71999. 3 males, 5 females. 

23.ViXtorocara numenii Fetter, 1967 

Host: Numenius phaeopus (type host). 

MNHN Coll. No. 616G. 1 female (paratype). 

24.Viktorocara limosae Mawson, 1968 

Host; Limosa lapponica (type host). 

CIHA Coll. No. 1409. 6 males, 6 females, 2 

(paratypes). 

25.Viktorocara garridoi Barus, 1968 

Host; Quiscalus niger (type host). 

ZMB Coll. No. 6620a,b,c. 2 males, 1 female 

and paratypes). 

larvae. 

(holotype 



13. 

Results and Discussion 

I. Revision of the genus Schistorophus 

Diagnosis; 

Schistorophus Railliet, 1916 

Synonyms; Antennocara Vassilkova, 1926 

Krusadia Sanwal, 1952 

Acuarioidea; Acuariidae Railliet, Henry and Sisoff, 

1912; Schistorophinae Travassos, 1918; Schistorophus 

Railliet, 1916. Cuticle with transverse striations. Oral 

opening laterally compressed, with two pairs of teeth 

present on lateral sides. Pseudolabia prominent with 

conical apices continuous with anterolateral wall of buccal 

capsule. Two cephalic papillae and amphid present at base 

of each pseudolabium. Anterolateral walls of buccal capsule 

with two pairs of teeth projecting into oral opening. Four 

sublabia originating between pseudolabia and anterolateral 

walls of buccal capsule and extending posteriorly beyond 

base of pseudolabia. Four ptilina in form of delicate horns 

with pointed tips beginning dorso-ventrally and surrounding 

sublabia (Fig. 26). Buccal capsule lined with transversely 

striated cuticle. Deirids small with pointed tips, located 

posterior to nerve ring. Esophagus divided into muscular 

and glandular portions. Caudal papillae of male, numerous. 

Type Species: Schistorophus longicornis 

(Hemprich and Ehrenberg in Schneider, 1866) 
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Railliet, 1916 

Location: Under gizzard lining, mainly of waders. 

(1) Schistorophus longicornis 

(Hemprich and Ehrenberg in Schneider, 1866) 

Railliet, 1916 

(Tables 1 and 2; Figs. 1-8) 

Synonyms: Tetracanthus longicornis 

Hemprich and Ehrenberg, 1866 

Ancyracanthus longicornis 

(Hemprich and Ehrenberg) Schneider, 1866 

Krusadia indica Sanwal, 1952 

Schistorophus indica(Sanwal) Inglis, 1965 

Schistorophus limosae Mawson, 1968 

General: 

Ptilina, ranging from 25 to 40um long. Buccal capsule 

long and lined with transversely striated cuticle. 

Esophagus divided equally into muscular and glandular 

portions. 

Male: 







17. 

Figs. 1-4. Sdiistorophus longicornis. Fig. 1. 

Anterior region, female, lateral view. Fig. 2. 

Anterior extremity, female, dorsal view. Fig. 

3. Caudal region, female, lateral view. Fig. 4. 

Caudal region, male, lateral view showing 

spicules and caudal papillae 
























































































































































































































































































































