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Abstract

A new species, Pygidiopsis ardeae (Heterophyidae, Pygidiopsinae), is described, using both light an

stereoscan electron microscopy, from the grey heron Ardea cinerea L. (Ardeidae) from Denmark, Th

species has previously (as P. genata) been recorded in dogs fed on plaice and flounders from Danis

waters. It developed experimentally in domestic chickens and pigeons. No species of Pygidiopsis Loos:

1907 has previously been described from birds in northern Europe. P. ardeae is very similar to the typt

species, P. genata Looss, 1907, from Egypt, but the two species have different life-cycles. P. ardea

differs from P. piclaumoreli Dollfus & Capron, 1958 from Senegal in its size and the disposition of vitellin

follicles. P. plana (Linton, 1928) Price, 1933, from a green heron from the eastern USA, is larger tha

P. ardeae and has a wide, sac-like prepharynx.

Introduction

During experimental life-cycle studies of fish di-
geneans, metacercariae taken from brackish-
water fish developed into Pygidiopsis sp. in exper-
imentally infected domestic chickens and pigeons.
The specimens obtained from the experimental
infections differed from most previous described
species of Pygidiopsis Looss, 1907, and, in cases
in which the adults were similar, their larval devel-
opmental stages were different. Specimens ident-
ical to those obtained in the experimentally in-
fected hosts were found naturally in the grey
heron, Ardea cinerea L.

The life-cycle of the present species has been

worked out experimentally (Kpie, 1990).

M aterials and methods

The grey herons, Ardea cinerea L., were shot at
Eskildsp in the Roskilde Fjord (the Isefjord com-

plex), Zealand, Denmark, in August and Septem-

ber 1988. The live digeneans removed from th
intestine were fixed unflattened in FA A, Bouin'
fluid or Berland’s fluid and stored in 70% ethano
Specimens were stained in carmalum, with ¢
without counterstaining in eosin, and mounted i
DPX or cleared unstained in lactophenol an
mounted in glycerine jelly. Worms fixed in Bou
in’s fluid were embedded in Epon and seriall
sectioned (3 /xm) (transversely, sagittally and hori
zontally) and stained in toluidine blue. Measure
ments (in micrometres) are of specimens fixe'
unflattened in FAA and mounted in DPX. Othe
specimens were fixed in glutaraldehyde for scan
ning electron microscope studies (see K0ie, 1987)
The present specimens were compared with th
following material:
(1) Pygidiopsis genata Looss, 1907 from exper
imentally infected hamsters from Egypt. Loai
from Dr L.M. Boulos, Egypt. P genata fron
Milvus migrans from Cairo and experimental!
reared specimens in ducklings from Egypt. Loai
from British Museum (Natural History).
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(2) Pygidiopsis plana (Linton, 1928) Price, 1933.
Holotype (USNM Helm. Coli. No. 7940) from
Butorides virescens from Woods Hole, Mass.,
USA.

(3) Pygidiopsis piclaumoreli Dollfus & Capron,
1958 from Sterna hirundo L. from Rufisque, Sen-
egal. Loan from Muséum National d’Histoire
Naturelle, Paris.

(4) Various specimens of Pygidiopsis sp. from pis-
civorous birds from Europe. Loan from British

Museum (Natural History).

Family Heterophyidae (Leiper, 1909) Odhner, 1914
Subfamily Pygidiopsinae Yamaguti, 1958
Genus Pygidiopsis Looss, 1907

Pygidiopsis ardeae n. sp. (Figs 1-3)

Host: Ardea cinerea L. (Ardeidae).

Locality. Roskilde Fjord, Zealand, Denmark.
Site in host: Intestine.

Specimens deposited: Zoological Museum, Copen-
hagen, holotype and paratypes. Paratypes
BM(NH) Reg. No.1989.3.17.1-2 and USNM

Helm. Coli. No. 80756.

Description

Measurements of P. ardeae and related species are
included in Table I. Description based upon 9
gravid, stained specimens (holotype and 8 para-
types), 6 serially sectioned specimens and SEM
studies of 20 gravid specimens.

Body pyriform, tapering towards anterior end,
bluntly rounded posteriorly, broadest at about
posterior third with conspicuous ventral cavity.
Forebody dorso-ventrally flattened; hindbody less
so. Body with regularly arranged scale-like spines
decreasing in size posteriorly, except for small
pre-oral unspined area and 2 elongate, unspined
areas ventro-laterally in hindbody. Oral spines
deeply embedded in oral sucker in 2 rows; an-
terior row with 16 approximately 4 /xm long scale-
like circumoral spines; posterior row restricted to
4 slightly smaller dorsal spines.

Pigment granules scattered between oral sucker

and level just posterior to intestinal bifurcation.
Numerous unicellular glands open onto body-sur-
face throughout but especially antero-ventrally.

Oral sucker ventrally subterminal or almost ter-
minal; oval or globular. Length of prepharynx and
oesophagus depending on position of pharynx,
which varies between lumen of oral sucker and
just anterior to intestinal bifurcation. In resting
position prepharynx and oesophagus approxi-
mately equal in length. Wall of prepharynx pro-
vided with an arched fold (with a narrow split
ventrally) at junction with pharynx. Arched fold
usually anteriorly orientated. Pharynx oval to
globular. Wall of oesophagus with longitudinal
thickenings. Intestinal bifurcation about two-
thirds of distance from oral sucker to ventral
sucker. Caeca terminate blindly close to anterior
margin of ovary; extremities tend to curve medi-
ally and dorsally. Ventral sucker globular to trans-
versely oval.

Excretory vesicle Y- to T-shaped; reaches an-
teriorly to mid-ovarian level; stem funnel-shaped,
with thickenings close to terminal pore; arms
broad, dorsal and ventral to testes.

Numerous gland-cells ventro-laterally in hind-
body, beneath unspined area of body and anterior
to vitellarium.

Testes symmetrical, unlobed, transversely oval,
near posterior end of body, separate or contigu-
ous. Seminal vesicle immediately post-acetabular,
sinistro-dorsal, bipartite, voluminous. Ejaculatory
duct runs anteriorly sinistral to ventral sucker;
opening into genital sac between gonotyl and ven-
tral sucker.

Ovary entire, spherical to subspherical, anterior
to or antero-median to right testis. Seminal recep-
tacle globular or transversely oval; often volumin-
ous; median; dorsal to and overlapping anterior
parts of testes and posterior part of ovary. Laurer’
s canal present. Vitellarium composed of 5-10
transversely oval follicles, contiguous or overlap-
ping, in 2 lateral fields which extend from close
to posterior extremity to about mid-ovarian level.
Common vitelline ducts unite immediately post-
erior to ovary near mid-line to form small vitelline
reservoir. Uterine coils in mature specimens oc-

cupy space between testes and ventral sucker,
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Pygidiopsis ardeae n. sp., ventral view.
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Fig. 2. Pygidiopsis ardeae n. sp. W hole-mounts (A-F) fixed in Berland’s fluid and shown in ventral view. A, D, C and F mounted
in DPX, B and E mounted in glycerine jelly. A. Forebody. B. Oral sucker with circumoral spines. C. Anterior extremity with
pharynx in usual position. D. Specimen with pharynx in lumen of oral sucker. E. Specimen with gonotyl in genital sac. F. Specimen
with protruded gonotyl. G. Sagittal section of whole worm. H. Transverse section through region of gonotyl. I. Transverse section
through posterior region of same specimen as H. Adbbreviations’, e, egg; ex, excretory vesicle; f, fold in prepharynx; g, gonotyl; gs,
genital sac; i, intestinal caecum; o, ovary; oe, oesophagus; ogs, opening of genital sac; p, pocket in gonotyl; ph, pharynx; pi,
pigment granules; pph, prepharynx; sr, seminal receptacle; t, testis; ug, unicellular subtegumental gland; v, vitelline follicle; vr,

vitelline reservoir; vs, ventral sucker.
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overlapping caeca laterally. Uterus enters right to guttiform pockets arranged in a crescent ani
margin of genital sac. Genital pore immediately containing strongly refractive material. Numerou
antero-sinistral to ventral sucker. Gonotyl, a thick small gland-cells associated with gonotyl am
muscular pad, eversible, sinistral to anterior mar- pockets. Protruded gonotyl with openings o
gin of ventral sucker, containing 20-30 fusiform pockets basally and with small sclerotised knobs

Fig. 3. Pygidiopsis ardeae n. sp. SEM micrographs. A. Ventral view of specimen with protruded gonotyl. B. Ventro-lateral vie\
of specimen with gonotyl in genital sac. C. Anterior, ventral view, showing circumoral spines, smaller body spines and supposei
sensory structures. D. Gonotyl, ventral sucker and part of ventro-lateral region devoid of spines. E. Ventral sucker and openin,

of genital sac. F. Eggs removed from uterus.
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Eggs operculate, most often collapsed, nearly
colourless when newly formed but golden yellow
in more distal portion of uterus. Surface with fine
irregular pattern. Opercular line between 2 annu-

lar thickenings. Mature eggs contain miracidium.

Discussion

Pygidiopsis ardeae n. sp. is similar in general mor-
phology to the type-species, P. genata Looss, 1907
(Table I), as described by Looss (1907). Eight
species of Pygidiopsis have been described (Ya-
maguti, 1971; Wang, 1982).

No Pygidiopsis species has been described from
northern Europe. Carrére (1938) recorded Pygidi-
opsis sp. in Ardeiformes from southern France,
but as the species was neither described nor fig-
ured its identity is unknown. The specimens exam-
ined from piscivorous birds in Great Britain were
in too poor a condition to be compared with the
present specimens. Two species, P. genata Looss,
1907 and P. piclaumoreli Dollfus & Capron, 1958,
have been described from the Mediterranean area
and Senegal, respectively. The remaining species
are from the Philippines, North and South Amer-
ica and Asia. P. ardeae differs from P. piclaumoreli
by being smaller and in the position of the vitelline
follicles, these being lateral to the testes in the
former and pre-testicular in the latter. P. ardeae
differs from P. plana in its smaller size (Table I)
and its absence of a wide, sac-like pre-pharynx.
P. ardeae differs from P. summa Onji & Nishio,
1916, which has been recorded in Asia only, by
its smaller size and by the different shape of the
retracted gonotyl. P. summa has two separate
groups of “strongly refractive rod-like bodies” on
the gonotyl (Yamaguti, 1939). According to Looss
(1907) P. genata has the ventral sucker smaller
than the oral sucker, whereas in Witenbergi de-
scription of this species the ventral sucker is larger
than the oral sucker. The specimens of P. genata
examined in the present study also had the ventral
sucker slightly larger than the oral sucker. How-
ever, P. genata, P. summa and P. ardeae are clearly
separated by the morphology of the metacercariae
and their choice of the first intermediate host. The

cercaria of P. genata develops in Melania tubercu-

lata (Cerithiacea, Melaniidae) (Boulos et al,
1981), the cercaria of P. summa occurs in Tympan-
otonus microptera (Cerithiacea, Potamididae)
(Chai et al., 1986), whereas that of P. ardeae is
found in Hydrobia spp. (Rissoacea, Hydrobiidae)
(Kpie, 1990). Neither M. tuberculata nor T. mic-
roptera live in northern Europe. The encysted me-
tacercariae of P. genata and P. summa are spheri-
cal (unpublished illustrations by Dr Boulos, pers.
comm.; Chai et al., 1986), whereas those of P.
ardeae alone are elongate (Kpie, 1990). Estuarine
fishes are intermediate hosts for all three species.
The cercaria of P. genata is pleurolophocercous
and thus differs from that of P. ardeae (see Kpie,
1990). The life-cycle of P. genata has been worked
out experimentally (Boulos et al., 1981; Dr
Boulos, pers. comm.). The cercaria of P. summa
(see Yamaguti, 1975) has no similarity with that
of P. ardeae. Christensen & Roth (1949) found
specimens of Pygidiopsis (identified as P. genata)
in dogs experimentally fed on plaice Pleuronectes
platessa and flounders Platichthys flesus from Dan-
ish inlets. Since in the present study the metacer-
cariae of P. ardeae were experimentally (and nat-
urally - see Kpie, 1990) obtained in estuarine
fishes, including flatfishes, sticklebacks and gob-
ies, it seems very likely that Christensen & Roth's
specimens from the dogs belong to this species.
The single row of circumoral spines was
overlooked in the original description of P. genata
by Looss (1907), but mentioned by Witenberg
(1929) in his redescription of the species. Examin-
ation of P. genata (present study) revealed that
the oral spination was identical with that of P.
ardeae, i.e., a single row with 16 circumoral spines
and a posterior dorsal row with 4 slightly smaller
spines. Ostrowski de Nufiez (1974) also described
a similar oral spination of P. pindoramensis Tra-
vassos, 1929 from Argentina. The circumoral
spines of Pygidiopsis are often recorded as only
occurring in live specimens (Chai et al., 1986).
As the circumoral spines are attached to the oral
sucker they are most often withdrawn into the
sucker on fixation. After death the circumoral
spines are lost before the remaining body spines.
The circumoral spines were easily recognisable in

specimens live-fixed, cleared in lactophenol and
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mounted in glycerine jelly, and they also appeared
on SEM fixed material.

Examination of P. genata (present study) re-
vealed that they have two ventro-lateral unspined
fields on the hindbody, underlying glandular cells,
and an anteriorly directed fold (fornix-like fold
of Pearson, 1973) at the junction between the
prepharynx and pharynx, features which were also
found in P. ardeae. The prepharynx and pharynx
of P. genata and P. ardeae are thus similar to those
of some species of the heterophyid genus Galacto-
somum (see Pearson, 1973). During the act of
ingestion the pharynx moves forward within the
prepharynx and may half enter the lumen of the
oral sucker: it then returns to the resting position.
In the process the pharynx engulfs material from
the lumen of the oral sucker (Pearson, 1973).

The observation by Chai ef al. (1986) that the
gonotyl of P. summa is provided with spines needs
confirmation. Yamaguti (1939) described strongly
refractive rod-like bodies in the genital plug of P,
summa and Ciurea (1933) described the gonotyl
of P. genata as “une ventouse génitale dégradée,
tapissée par une cuticule qui forme des plis ayant
Papparence des petits batonnets, disposés d’une
maniére radiaire”. Similar bodies in the gonotyl
of P. ardeae represent cavities with a glandular
material which may be expelled when the gonotyl
is protruded.

Several heterophyid trematodes and among
these at least two Pygidiopsis species, P. genata
and P. summa, are reported from humans, where
they cause intestinal heterophyiasis (Boulos et al.,
1981; Seo et al., 1981). It is not known whether
or not P. ardeae may infect humans, but the occur-
rence of metacercariac of P. ardeae in plaice and
flounders, and its successful development in dogs,
makes it a possible human pathogen if viable me-
tacercariae are ingested.
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