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Abstract: 	 As a result of examination of 16 individuals of three species of waterfowl (Anseriformes: Anatidae) 
from Bulgaria, three species of the genus Sobolevicanthus Spasskii & Spasskaya, 1954 (Cyclophyllidea: 
Hymenolepididae) are recorded. These are Sobolevicanthus dafilae (Polk, 1942) from Anas crecca and 
A. platyrhynchos, S. gracilis (Zeder, 1803) from A. platyrhynchos and A. penelope, and S. longistyleticus 
Macko, 1992 from A. penelope, A. crecca and A. platyrhynchos. The species are redescribed and figured 
on the basis of the newly-sampled specimens and voucher specimens from Bulgaria. The previous records 
and the host ranges of these species are analysed in view of the present results. The present study is 
the first record of S. longistyleticus in Bulgaria (new geographical record), and Anas penelope and A. 
platyrhynchos are new host records for this species. The value of the structure and the metrical data of the 
vagina as differentiating characters allowing identifying specimens without scoleces of these three species 
is discussed.

Key words: Cestoda, taxonomy, Sobolevicanthus dafilae, Sobolevicanthus gracilis, Sobolevicanthus longistyleticus, 
Anseriformes.

Introduction
The genus Sobolevicanthus Spasskii & Spasskaya, 
1954 was erected for hymenolepidid species 
possessing eight skryabinoid rostellar hooks (i.e., 
with well-developed handle and blade, rudimentary 
guard and ventral concavity between proximal 
part of handle and guard, see Khalil et al. 1994), 
unarmed suckers, three testes (situated in triangle) 
per proglottis, the presence of external armed 

accessory sac, a retractile cirrus stylet and a sac-like 
uterus (Spasskii & Spasskaya 1954). Initially, the 
genus included 12 species, 10 of them parasitising 
waterfowl. Spasskaya (1966) added six species to 
the species-list of Sobolevicanthus and the following 
characters to the original generic diagnosis: the 
presence of eight inner longitudinal muscular 
bundles, compact vitellarium, bi-winged multilobed 
ovary and dorsal position of the sac-like uterus in 
relation to the ovary. The host-range of the genus 
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included mainly aquatic birds of the family Anatidae 
(Anseriformes), with a few species parasitising 
birds from Columbiformes and Charadriiformes 
(Spasskaya 1966, Schmidt 1986). In the latest 
taxonomic revision of the family Hymenolepididae, 
Czapliński & Vaucher (1994) proposed numerous 
new generic synonymies following the principle 
to use only a small number of morphological 
characters in the definitions of the hymenolepidid 
genera from birds. They suggested that three genera 
can be recognised as synonyms of Sobolevicanthus 
due to the presence of eight skryabinoid hooks, 
three testes, a cirrus stylet and one or two external 
accessory sacs (Czapliński & Vaucher 1994), 
neglecting differences in the structure of the terminal 
genital ducts and in their range of definitive hosts. 
E.g., two of these genera are parasites of flamingos 
(Phoenicopteridae), e.g. Parabiglandatrium 
Gvozdev & Maksimova, 1968 and Phoenicolepis 
Jones & Khalil, 1980. In the present study, we follow 
the concept of the generic diagnosis and the species 
composition of Sobolevicanthus as they have been 
proposed by Spasskaya (1966).

Until now, seven species of Sobolevicanthus 
have been recorded in Bulgaria, i.e. Sobolevicanthus 
fragilis (Krabbe, 1869), S. gracilis (Zeder, 1803), 
S. krabbeella (Hughes, 1940), S. octacantha 
(Krabbe, 1869), S. dafilae (Polk, 1942), S. spasskii 
Kornyushin, 1969 and S. stolli (Brock, 1941) (see 
Kornyushin et al. 1984, Marinova et al. 2013). 
Unfortunately, all records of Sobolevicanthus spp. 
from Bulgaria presented distribution data only, 
without information about the morphology of the 
specimens studied; therefore, their identification 
is questionable in view of the present standards in 
cestode taxonomy.

In the course of faunistic studies on cestodes 
from aquatic birds in Bulgaria, we found five species 
of the genus Sobolevicanthus. The aim of this 
article is to present detailed redescriptions of three 
species of Sobolevicanthus based on both newly 
collected materials and voucher specimens from 
the Helminthological Collection of the Institute 
of Biodiversity and Ecosystem Research, Sofia, to 
analyse their previous records and to summarise 
data on their host ranges and the geographical 
distributions.

Materials and Methods
The present study was based on cestode specimens 
isolated from the small intestines of 16 ducks 
belonging to three species, i.e. A. platyrhynchos 
L. (11 specimens), A. crecca L. (three specimens) 

and A. penelope L. (two specimens). The examined 
cestodes included both specimens from the 
Helminthological Collection of the Institute of 
Biodiversity and Ecosystem Research, Bulgarian 
Academy of Sciences (IBER-BAS) and newly-
collected specimens from the Stara Zagora Region, 
Varna and Gorna Oryahovitsa preserved in the 
personal collection of the senior author (MHM). 
The birds were collected from seven localities in 
Bulgaria during the last 60 years. Cestodes were 
isolated from the intestines, relaxed in tap water, 
fixed in 4% hot formalin solution and preserved 
in 70% ethanol. They were stained with iron 
acetocarmine (Georgiev et al. 1986), dehydrated 
in ethanol series, cleared in clove oil and mounted 
in Canada balsam. Some scoleces were mounted in 
Berlese’s medium to facilitate observations of the 
rostellar hooks. Details about the specimens studied, 
their hosts, localities and collection numbers are 
given for each species. Specimens were studied 
using standard light and differential interference 
contrast microscopy (Leica DM 2500). Drawings 
were prepared using Leica DM 2500 and Olympus 
BX51 microscopes equipped with drawing tubes. 
Open source graphic software, GIMP and Inkscape, 
were used for the image processing of illustrations. 

The metrical data are given as the range, 
with the mean and the number of measurements 
taken (n) in parentheses. The measurements are 
given in micrometres unless otherwise stated. 
Terminology describing the stages of maturation of 
proglottides follows Georgiev & Vaucher (2001). 
The identifications of birds have been based on 
Nankinov et al. (1997) and Michev et al. (2012). The 
nomenclature of birds follows Howard & Moore 
(1980). The new host records of Sobolevicanthus 
spp. for Bulgaria are marked with an asterisk.

Results
Sobolevicanthus dafilae (Polk, 1942) Yamaguti, 
1959

Syn.: Hymenolepis dafilae Polk, 1942
Specimens studied: from Anas crecca, IBER–

BAS–C0044.4.12, 20.04.1978, Dolno Ezerovo 
Village, Burgas Region, a mature fragment of strobila 
recorded as S. dafilae by Kornyushin et al. (1984) 
(1 slide); MHM 72, 01.2009, Varna, 3 fragments 
of strobila at various stage of development, stained 
whole-mounts (1 slide); from *Anas platyrhynchos, 
MHM 78, 10.01.2009, Gorna Oryahovitsa (Veliko 
Tarnovo Region), 2 fragments of strobila mounted 
in Canada balsam (1 slide). Scoleces not present in 
specimens studied.
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Redescription (based on the specimen from 
A. crecca from Dolno Ezerovo; Fig. 1A, B; for 
measurements, see Table 1): Fragment of strobila 
with maximum width at level of last (mature 
hermaphroditic) proglottides. Genital atrium 
funnel-shaped, thick-walled (Fig. 1B). Dorsal and 
ventral osmoregulatory canals without transverse 
anastomoses; diameter of dorsal canals 10–13 (11, 
n = 10), diameter of ventral canals 90–155 (126, 
n = 10). Terminal genital ducts passing dorsally to 
osmoregulatory canals (Figs. 1A, B).

Strobilar development protandrous. Testes 
three, oval, median, situated in triangle, two antiporal 
and one poral to female gonads. External seminal 
vesicle elliptical, voluminous (Fig. 1A). Cirrus-sac 
elongate, thick-walled, gradually tapering porally; 
in mature hermaphroditic proglottides, crossing 
poral osmoregulatory canals and almost reaching 
midline of proglottis, rarely crossing it (Fig. 1A). 
Evaginated cirrus cylindrical, slightly tapering 
distally; its surface densely armed with fine hair-
like spines (Fig. 1B). Stylet short, cylindrical, with 
slightly enlarged proximal end and obliquely cut 
distal end (Fig. 1A). Accessory sac oval, with thick 
muscular walls, surrounded by intensely-stained 
glandular cells, situated laterally and dorsally to 
male orifice, inner surface densely covered by hair-
like spines (Fig. 1B).

Ovary with two transversely-elongated, 
asymmetrical, slightly lobed wings; antiporal wing 
slightly bigger than poral; occupying almost entire 
median field of proglottis, ventral to genital ducts 
(Fig. 1A). Vitellarium compact, with slightly lobed 
margins, median, ventral and posterior to ovary (Fig. 
1A). Seminal receptacle voluminous, thin-walled, 
ventral to cirrus-sac and external seminal vesicle 
(Fig. 1A). Vagina with two well-distinguished parts, 
opening and passing ventrally and posteriorly to 
cirrus-sac (Fig. 1A, B). Copulatory part of vagina 
relatively short, funnel-shaped, with thick muscular 
walls, abruptly narrowing and passing into a tubular, 
thin-walled, convoluted conductive part. 

Proglottides with developing and gravid uterus 
not available.

Observations on specimens from A. crecca 
from Varna and A. platyrhynchos from Gorna 
Oryahovitsa: The morphology of these specimens 
corresponded well to the previous description. 
Therefore, entire redescriptions are not presented. 
The morphology of the evaginated cirrus of a 
specimen from A. platyrhynchos is illustrated in Fig. 
1C. For metrical data of specimens, see Table 1.

Remarks: Polk (1942) described this species 
from Dafila acuta tzitzihoa (Vieillot, 1816) (= Anas 
acuta L., 1758) in USA (Oklahoma). Unfortunately, 
the rostellar hooks of the scoleces of the type 

500 µm

100 µm

A

B C250 µm

Fig. 1. Sobolevicanthus dafilae (Polk, 1942), specimens from Anas crecca (A, B) from Dolno Ezerovo and A. platyrhynchos 
(C) from Gorna Oryahovitsa. А. Mature proglottis. В, C. Terminal genital ducts and partly evaginated cirrus.
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series had been lost and this was misinterpreted by 
Polk (1942) considering H. dafilae as an unarmed 
species. Schiller (1954) redescribed Hymenolepis 
stolli Brock, 1942 from A. crecca in  Alaska and 
re-examined the type-specimens of H. dafilae, 
considering it as a synonym of H. stolli. Spasskii 
& Spasskaya (1954) did not include H. dafilae in 
the newly-erected genus Sobolevicanthus. The 
combination S. dafilae was proposed by Yamaguti 
(1959) but also considered S. dafilae as a synonym 
of S. stolli. Spasskaya (1961) confirmed the validity 
of S. dafilae and redescribed it from A. crecca and 
A. platyrhynchos from Tuva (Russia). Ryjikov & 
Timofeeva (1962) redescribed S. dafilae from A. 
crecca in the Russian Far East and, for the first time, 
a detailed description and drawings of its rostellar 
hooks were provided. Additional data about the 
morphology of S. dafilae were published by Spasskii 
& Bobova (1962) and Maksimova (1989).

The morphology of the specimens from 
Bulgaria corresponds well to the original 
description and the previous redescriptions of S. 
dafilae. The metrical data are also very similar, 
with a few exceptions (Table 1). The maximum 
width of the ovary in Bulgarian specimens 
is bigger in comparison to the data from the 
original description. Most probably, Polk (1942) 
did not measure the maximum width from a 
fully-developed ovary. Our data correspond to 
the maximum width of the ovary reported by 
Spasskaya (1961) (686 µm, measured from fig. 3 
of Spasskaya 1961), Ryjikov & Timofeeva (1962) 
(528 µm) and Maksimova (1989) (560–860 µm). 
The length of the seminal receptacle given by Polk 
(1942) is much smaller than that measured by us 
and by Spasskaya (1961). However, Polk (1942) 
mentioned that the measurements of the seminal 
receptacle are larger in older mature proglottides.

The present results confirm the previous record of 
S. dafilae from A. crecca in Bulgaria (Burgas Region) 
(Kornyushin et al. 1984) and add morphological 
evidence for it. The finding in A. platyrhynchos is a 
new host record of this cestode species in Bulgaria.

Sobolevicanthus dafilae has Holarctic 
distribution (Spasskaya 1966, Schmidt 1986, 
Maksimova 1989). The review of its previous records 
indicates that it could be considered as a stenoxenous 
parasite in Anas spp. The life-cycle of S. dafilae has 
been studied by Dobrokhotova (1975), reporting 
two species of ostracods, Hungarocypris madaraszi 
(Oerley, 1886) (naturally infected) and Notodromas 
monacha (O. F. Muller, 1776) (experimentally 
infected), as intermediate hosts.

Sobolevicanthus gracilis (Zeder, 1803) Spasskii & 
Spasskaya, 1954

Syns.: Halysis gracilis Zeder, 1803; Taenia gracilis 
(Zeder, 1803) Railliet, 1893; Hymenolepis gracilis (Zeder, 
1803) Railliet, 1899; Sphenacanthus gracilis (Zeder, 1803) 
Lopez-Neyra, 1942; Drepanidotaenia meleagris Clerc, 1902; 
Hymenolepis meleagris Fuhrmann, 1932.

Specimens studied: from Anas platyrhynchos, 
МНМ 28, 29, 30, 03.02.2008, МНМ 60, 05.01.2009, 
Zagore Village (Stara Zagora Region), 54 fragments 
of strobila in various stage of development, stained in 
iron acetocarmine, whole-mounts (21 slides); IBER–
BAS–C0043.3.1-3.9, C0043.4.3-4.11, 22.06.1998, 
Sopot (Plovdiv Region), 22 mature specimens and 9 
fragments of strobila at various stage of development, 
stained whole-mounts (25 slides), 6 scoleces mounted 
in Berlese’s medium; from *A. penelope, МНМ 1, 
26.10.2007, Zagore Village, about 36 mature fragments 
of strobila, stained whole-mounts (12 slides).

Redescription (based on specimens of A. 
platyrhynchos from Zagore Village; Fig. 2C–F; for 
measurements, see Table 2): Strobila massive, ribbon-
shaped, with slow gradual maturation; maximum 
width at gravid proglottides. Proglottides craspedote, 
wider than long at all stages of development (Figs. 
2C–E). Genital pores unilateral, dextral, open at 
middle of lateral proglottis margin. Genital atrium 
very deep, funnel-shaped, thick-walled, surrounded 
by intensely-staining cells (Fig. 2F). Dorsal and 
ventral osmoregulatory canals without transverse 
anastomoses; diameter of dorsal canals 5–20 (11, n 
= 11), diameter of ventral canals 85–150 (120, n = 
11). Terminal genital ducts passing dorsally to poral 
osmoregulatory canals (Figs. 2C–E).

Strobila protandrous. Testes three, oval, 
compact, situated in triangle in median field of 
proglottis (Fig. 2C). External seminal vesicle 
elliptical, usually overlapping antiporal end of cirrus-
sac, passing dorsally or ventrally to it; connecting 
with cirrus-sac by short isthmus (Fig. 2C, F). Cirrus-
sac elongate, thick-walled, in mature proglottides 
crossing poral osmoregulatory canals and almost 
reaching midline of proglottis (Fig. 2C–E). Internal 
seminal vesicle voluminous, fills up almost entire 
cirrus-sac. Evaginated cirrus cylindrical, gradually 
tapering distally; basal and middle part of cirrus 
armed with dense, small spines; distal part unarmed 
(Fig. 2D–F). Stylet of cirrus relatively short, with 
length slightly longer than 1/2 of the length of cirrus-
sac (Fig. 2F). Accessory sac oval, thick-walled, 
armed with dense, needle-shaped spines (Fig. 2C, 
F); measurements of armed part of accessory sac 
93–115 × 63–95 (103 × 82, n = 14).
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Ovary median, with two asymmetrical lobed 
wings, antiporal bigger than poral one, situated 
ventral to genital ducts (Fig. 2D). Vitellarium (Fig. 
2D) median, compact with slightly lobed margins, 
ventral to ovary. Seminal receptacle voluminous, 
sac-like, usually ventral to cirrus-sac (Fig. 2F). 
Vagina with two distinct parts; copulatory part 
funnel-shaped, thick-walled, surrounded by sleeve 
of intensely staining cells; opening and passing 

dorsally to cirrus-sac; conductive part thin, tubular 
(Fig. 2F). Young uterus sac-like, thin-walled, 
passing beyond osmoregulatory canals; pregravid 
uterus occupying almost entire proglottis (Fig. 2E). 
Proglottides with fully-developed uterus and ripe 
eggs not available in specimens studied.

Observations of specimens from A. 
platyrhynchos from Sopot (Fig. 2A–B): The strobilar 
morphology of these specimens corresponds well to 

Fig. 2. Sobolevicanthus gracilis (Zeder, 1803), specimens from Anas platyrhynchos from Sopot (A, B) and Zagore 
(C-F). A. Scolex. B. Rostellar hooks. C. ‘Male’ mature proglottis. D. Hermaphroditic mature proglottis. E. Pregravid 
proglottis. F. Terminal genital ducts.
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the previous description. Strobila 48–73 × 1.3–2.5 
mm (63 × 1.8, n = 10). Scolex almost triangular, with 
well-developed conically protruded rostrum; length 
213–345 (290, n = 15), maximum width at level of 
posterior margins of suckers, 180–295 (241, n = 15) 
(Fig. 2A). Suckers oval, 113–150 × 88–125 (132 × 
111, n = 19), with strongly developed musculature. 
Rostellum retractile, highly-elongate, thick-walled, 
with well-developed apical pad and strong circular 
musculature of walls, 195–280 × 48–63 (225 × 
54, n = 10) (Fig. 2A). Rostellar sheath elongate, 
with well-developed muscular walls, 150–233 × 
53–70 (199 × 63, n = 10), passing beyond posterior 
margins of suckers; masses of intensely staining 
glandular cells present posteriorly to posterior end 
of rostellar sheath (Fig. 2A). Rhynchus long, thin-
walled, unarmed. Rostellar hooks 8, skryabinoid; 
each hook with well-developed sickle-shaped blade, 
much longer than handle and weakly-developed 
guard (Fig. 2B); total length of hooks 78–85 (82, n 
= 29); length of blade 53–56 (55, n = 4), length of 
base 29–30 (29, n = 4), distance between blade-tip 
and guard-tip 51–56 (53, n = 4). Scolex gradually 
tapering and passing into long neck.

Observations on specimens from A. penelope, 
Zagore Village: The material consists of numerous 
fragments of strobila, terminating with not fully-
developed hermaphroditic proglottides. For metrical 
data, see Table 2.

Remarks: The present results correspond 
well to the most detailed previous redescriptions 
of this species, including the metrical data (Table 
2). The specimens from A. penelope from Zagore 
have comparatively smaller ovary because the 
last proglottides of the fragmented strobila of this 
material are not fully-developed. The length of the 
stylet recorded by Yamaguti (1940) is smaller than 
the remaining published data (Table 2), probably 
due to the misinterpretation of the structure 
of the terminal male ducts; most probably, the 
measurements of the stylet did not include the entire 
length of the “hollow spicule” (see Yamaguti 1940). 
Significant part of the previous records of S. gracilis 
did not provide data about the scoleces and rostellar 
hooks of the specimens studied (Dubinina 1953, 
Spasskaya 1961, 1966). The morphology of the 
scolex and measurements and shape of the rostellar 
hooks of specimens from Bulgaria are in congruence 
with the scarce published data. The total length of the 
rostellar hooks of S. gracilis from A. platyrhynchos 
from Bulgaria is 75–85 µm compared with 87 µm 
recorded from Japan (Yamaguti 1940) and 75–87 µm 
in specimens from Kazakhstan (Maksimova 1989). 
The present study gives new data about the structure 

of the rostellar apparatus and the measurements of 
the rostellum and the rostellar sheath.

Sobolevicanthus gracilis has a cosmopolitan 
distribution and a wide host-range including 
mainly waterfowl and rarely other aquatic birds 
like flamingos and coots; accidentally, it has been 
reported in terrestrial birds of the order Galliformes 
(Skryabin & Mathevossian 1945, Spasskaya 1966, 
Schmidt 1986). It has been previously reported in 
eight species of waterfowl from Bulgaria (Vasilev 
1962a, Kamburov & Vasilev 1972, Vasilev 1973, 
Kornyushin et al. 1984). During the present study, 
we re-examined specimens of S. gracilis from A. 
acuta from Burgas and confirm the previous record 
of Kornyushin et al. (1984). Anas penelope is a 
new host record of this cestode species in Bulgaria. 
In addition to the above-mentioned hosts from 
Anatidae, S. gracilis has been reported in some 
Galliformes from Bulgaria, i.e. as Hymenolepis 
(s. lato) meleagridis (Clerc, 1902) (a synonym 
of S. gracilis according to Spasskaya, 1966) from 
Meleagris gallopavo L. (Vasilev 1962b) and from 
Gallus gallus dom. (L.) (Vasilev 1963).

The life cycle of S. gracilis has been studied 
by many authors, identifying various species 
of crustaceans (Copepoda and Ostracoda) as 
intermediate hosts (Jarecka 1958, 1960, 1961, 
Chibichenko 1966, Dobrokhotova 1964, 1975, 
Dobrokhotova & Butenko 1964, Neradova 1967, 
Kotelynikov 1968а, b, Misiura 1968-1969, 1972).

Sobolevicanthus longistyleticus Macko, 1992
Specimens studied: from Anas penelope, 

IBER–BAS–C0044.4.2-4.4, 16.03.1956, Sofia, 5 
mature specimens without scoleces and 2 fragments 
of strobila, in various stage of development, stained 
whole-mounts (3 slides); from Anas crecca, IBER–
BAS–C0044.4.9, 12.10.1989, Krapets Village 
(Dobrich Region), 5 fragments of strobila in various 
stage of development, mounted in Canada balsam 
(1 slide); from *Anas platyrhynchos, MHM 122-3, 
30.01.2011, Zagore Village, one fragment of strobila 
with five hermaphroditic mature proglottides, 
whole-mount.

Redescription (based on specimens from A. 
penelope, Fig. 3; for measurements, see Table 3): 
Strobila considerably short, with rapid maturation; 
maximum width at level of pregravid proglottides. 
Scoleces not available in material studied. 
Proglottides craspedote (Figs. 3A–C). Genital pores 
unilateral, dextral, opening in anterior half of lateral 
proglottis margin. Genital atrium thick-walled, 
funnel-shaped (Fig. 3D). Osmoregulatory canals 
without transverse anastomoses; diameter of dorsal 
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canals 3–8 (4, n = 10); ventral canals 10–18 (13, n = 
10). Terminal genital ducts passing dorsally to poral 
osmoregulatory canals (Fig. 3).

Strobilar development protandrous. Testes 
three, oval, compact, with smooth margins; arranged 
in shallow triangle in median field of proglottis (Fig. 
3A); testes disappeared in fully developed mature 
proglottides (Fig. 3B). External seminal vesicle oval 

or piriform, usually overlapping antiporal coils of 
cirrus-sac (Figs. 3B, C). Cirrus-sac highly-elongated, 
cylindrical, thin-walled, forming few loops in poral 
and middle third of median field and 3-4 spiral coils 
in antiporal third of median field, usually overlapping 
antiporal osmoregulatory canals dorsally to them 
(Figs. 3A–C); internal seminal vesicle fills last 
antiporal coils of cirrus-sac. Evaginated cirrus 

Fig. 3. Sobolevicanthus longistyleticus Macko, 1992, specimens from A. penelope from Sofia. А. ‘Мale’ mature 
proglottis. В. Hermaphroditic proglottis. C. Pregravid proglottis. D. Тerminal genital ducts and evaginated cirrus in 
mature hermaphroditic proglottis.

A

B
200 µм

100 µм

200 µм
C

D
100 µм
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cylindrical, conically tapering distally, armed with 
fine, filiform spines, slightly smaller at distal portion. 
Stylet very long, cylindrical, with pointed tip (Figs. 
3A–C). Accessory sac very small, oval, thin-walled, 
armed with very small triangular spines; situated 
posterior and ventral to male pore.

Ovary with three asymmetrical lobes with 
irregular shape, two of them antiporal; median, 
ventral to testes and genital ducts (Figs. 3B). 
Vitellarium oval or with irregular shape, median, 
ventral to ovary (Fig. 3B). Seminal receptacle 
voluminous, sac-like, thin-walled, ventral to cirrus-
sac and testes and dorsal to ovary (Figs. 3B–C). 
Vagina with two distinct parts; copulatory part with 
wide, funnel-shaped orifice, anterior and ventral 
to male orifice; passing into thick-walled wider 
ampoule with walls consisting of visible radial 
musculature; copulatory part of vagina surrounded 
by sleeve of intensely stained cells, opening and 
passing anterior and ventral to cirrus-sac (Figs. 3B–
D). Copulatory part of vagina abruptly narrowing 
and passing into very long, cylindrical, thin-walled 
conductive part, forming numerous coils ventrally 
to cirrus-sac. Uterus sac-like, thin-walled, crossing 
lateral osmoregulatory canals dorsally (Fig. 3C). 
Proglottides with gravid uterus and ripe eggs not 
available in specimens studied.

Observations on specimens from A. crecca 
from Krapets and A. platyrhynchos from Zagore: 
The specimens of these two samples are fragmented. 
Nevertheless, the morphology of their mature 
proglottides is very similar to this of the specimens 
from A. penelope. For metrical data, see Table 3.

Remarks: Sobolevicanthus longistyleticus 
has been described from Anas crecca in the course 
of a comprehensive study on the hymenolepidids 
of anatids in Slovakia (Macko 1992b). The new 
species has been distinguished from the most similar 
congeners, including two forms of S. krabbeella, 
i.e. S. krabbeella (Hughes, 1940) sensu Czapliński 
(1956) and S. krabbeella (Hughes, 1940) sensu 
Macko et al. (1992), by the highly coiled cirrus-sac, 
more than twice longer than the maximum width of 
the proglottides, the long, conically tapering cirrus 
armed with filiform spines, the very long stylet and a 
considerably small accessory sac (Macko 1992a, b). 
The specimens from Bulgaria correspond well to the 
original description of S. longistyleticus as well as to 
the previous record of the species from A. crecca and 
A. querquedula in Ukraine (Kornyushin & Greben 
2000). The metrical data are also corresponding 
well with a few exceptions (Table 3). The Bulgarian 
specimens are considerably smaller due to the lack 
of gravid proglottides. The ovary of the paratype 

specimens from Slovakia is wider than those in the 
specimens from Ukraine and Bulgaria, which maybe 
is due to the different methods of fixation or staining 
of specimens. Our study presents new metrical 
data from three host species (two of them are new 
hosts of S. longistyleticus). In addition, we provide 
new data on the morphology of the vagina with its 
ampoule-shaped, thick-walled copulatory part and a 
long and highly coiled conductive part. The specific 
shape of the vagina and its length are taxonomically 
important characters, which additionally distinguish 
S. longistyleticus from the two forms of the most 
similar species, e.g. S. krabbeella (Hughes, 1940) 
sensu Czapliński (1956) and S. krabbeella (Hughes, 
1940) sensu Macko et al. (1992). 

During the present study, we also found 
specimens of the two forms of S. krabbeella 
described by Macko (1992a, b). Their morphology 
based on specimens from Bulgaria will be described 
elsewhere (Marinova et al., in preparation).

Sobolevicanthus longistyleticus is a species 
with Palaearctic distribution. Until now, it has been 
recorded from Slovakia (Macko 1992b), Ukraine 
(Kornyushin & Greben 2000, Greben 2008, 
Syrota 2019), Russia (Chukotka) (Regel 2001) and 
Bulgaria (present study; new geographical record). 
Until now, the host range of the species included Anas 
crecca (see Macko 1992b, Kornyushin & Greben 
2000, Greben 2008, Syrota 2019, present study) 
and A. querquedula (see Kornyushin & Greben 
2000). The present results add A. platyrhynchos and 
A. penelope as two new host-records of this species. 
The life cycle of S. longistyleticus was studied by 
Regel (2001). She described the morphology of 
the cysticercoid isolated from freshwater ostracod 
crustaceans Cyclocypris ovum (Jurine, 1820) and 
reported a successful experimental infection in 
Aythya marila (Regel 2001).

Discussion
The present study and the review of the previous 
records (Marinova et al. 2013) have revealed that 
eight species of Sobolevicanthus have been recorded 
from Anatidae in Bulgaria. The present reports of S. 
longistyleticus in A. penelope and A. platyrhynchos 
are new host records of this species. The present 
results add also two new host records for Bulgaria: 
from A. platyrhynchos for S. dafilae and from A. 
penelope for S. gracilis. The records of Kornyushin 
et al. (1984) of S. dafilae from A. crecca in Dolno 
Ezerovo and S. gracilis from A. acuta from Burgas 
are confirmed on the basis of the morphological 
re-examination of their voucher specimens. We 
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also add new metrical and morphological data of 
S. longistyleticus relative to the structure of the 
copulatory and conductive parts of the vagina.

Most species of Sobolevicanthus have very 
thin necks. This causes problems in sampling 
complete specimens with preserved scoleces 
and their subsequent processing for preparing 
microscope slides. As a result, most of descriptions 
and redescriptions of Sobolevicanthus spp. usually 
lack data on the morphology of the scolex and 
the rostellar hooks (Spasskaya 1961, Macko et 
al. 1992, Macko 1992a, b). Unfortunately, this 
has also been a problem in the present study 
where the only species with preserved scoleces 
was S. gracilis (see above). By this reason, it is 
essential to prepare very detailed redescriptions 
of the strobilar morphology and to find reliable 
diagnostic strobilar characters. The present study 
confirms the diagnostic importance of the length 
and the shape of the cirrus sac, the length, the 
shape and the armament of the evaginated cirrus, 
the length of the stylet and the shape of its distal 
end, the shape and the size of the accessory sac. We 
consider the metrical data and the structure of the 
two parts of the vagina as differentiating characters 
of primary importance for distinguishing the three 
species described in the present article.

Most of Sobolevicanthus spp. are known 
as parasites with a wide host range within birds 
of the order Anseriformes. Sobolevicanthus 
gracilis can be considered euryxenous species 
(according to the classification of Combes 1995); 
its host range includes species of several genera 
belonging to the subfamilies Anatinae, Anserinae, 
Merginae, Oxyurinae, Tadorninae and Aythyinae 
(Schmidt 1986, Spasskaya 1966, Maksimova 
1989). The remaining two species, S. dafilae 
and S. longistyleticus, could be characterised as 
stenoxenous, possessing narrower host specificity 
parasitising restricted to birds of the family 
Anatidae, mostly to the genus Anas L. The life-
cycles of Sobolevicanthus spp. are aquatic and 
include crustaceans (Copepoda and Ostracoda) as 
their intermediate hosts (for review, see Spasskaya 
1966, Maksimova 1989).
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