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TREMATODE GENUS DOLICHOSACCUS JOHNSTON, 1912,
WITH THE DESCRIPTIONS OF TWO SPECIES

STEPHEN PRUDHOE *

ABSTRACT

The Dolichosaccus-complex of opisthioglyphine trematodes recorded from amphibians
and reptiles is discussed and a new classification of its species proposed. A new
species, D. novaezelandiae, is described from Leiopelma in New Zealand, together
with a redescription of D. rastellus (Olsson) from Rana temporaria in England. The
geographical distribution of Delichosaccus is outlined, and the pattern it presents
might suggest that the genus originated in Australia, and that a dominant species
radiated from there into Africa, Europe and the Pacific Islands.

RESUMEN

Se hace la discusién del complejo Dolichosaccus de tremitodos opistoglifines de los
anfibios y reptiles, y sc propone una nueva clasificacién de sus especies. Se hace la
descripcion de una nueva especie, D. novaczelandiae, de Leiopelma de Nueva Zelan-
dia, al mismo tiempo que la redescripcion de D. rastellus (Olsson), de Rana temporaria
de Inglaterra. Se bosqueja la distribucion geogrifica de Dolichosaccus, cuyo patron

podria sugerir que el género se originé en Australia, y que una especie dominante

/

irradié desde ahi hasta Africa, Europa y las islas del Pacifico .

During a study of the platyhelminth
parasites of the Amphibia, the writer
found in the helminthological collections
of the British Museum (Natural His-
tory) two distorted specimens of an
opisthioglyphine trematode from Leio-
pelma archeyi in New Zealand. Since
Leiopelma is known only from New Zea-
land and is a primitive genus of frogs
with no close relatives, except Ascaphus
in the northwestern States of the U. S. A,,
the trematode aroused much interest.
Through the kindness of Miss A. G. C.
Grandison, the writer was permitted to
dissect two preserved specimens of Leio-
pelma hochstetteri in the Museum’s col-
lections, and in these frogs [urther spe-
cimens of the trematode were found.

In the same helminthological collec-
tions there are also the type-specimens
of the subspecies Lecithopyge rastellum
subulatum Perkins and Lecithopyge ras-
tellum cylindriforme Perkins, and as a
result of an examination fo these speci-
mens it has been thought necessary to
redescribe some specimens from Rana
temporaria from English localities and
considered to be Dolichosaccus rastellus
(Olsson, 1876), to which the form from
New Zealand bears a very close resem-
blance.

Before describing the flukes, it would
perhaps be advisable to mention that
there are differing opinions as to clas-
sification within the plagiorchiid sub-
family Opisthioglyphinae Dollfus, 1949,
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the species of which occur in Amphibia,
Reptilia and the mammalian orders In-
sectivora and Rodentia, Controversial
views apply particularly to the genus
Dolichosaccus  Johnston, 1912, which
some authors consider to be a distinct
genus with Distomum rastellum Olsson,
1876, as one of its constituents (Yama-
guti, 1958), some on the other hand
accept the validity of the genus, but ex-
clude D. rastellum, which is placed in
the genus Opisthioglyphe Looss, 1896
(Dollfus, 1960), whilst others consider
Dolichosaccus to be synonymous with
Opisthioglyphe (Joyeux & Baer, 1961).
There is, however, the fact that the opis-
thioglyphine species recorded from Am-
phibia and Reptilia may be divided into
two groups. In one group, the Dolicho-
saccus-complex, the seminal vesicle is
constricted into two distinct chambers
lying in a very elongate cirrus-sac, whilst
in the other group, the Opisthioglyphe-
complex, the relatively small cirrus-sac
contains a convoluted or sigmoid seminal
vesicle. On this basis, the two forms to
be described may be assigned to the
Dolichosaccus-complex.

The species of this complex occurring
in Amphibia and Reptilia may be ar-
ranged into three groups representing
the genera Dolichosaccus Johnston, 1912,
Brachysaccus Johnston, 1912, and Leci-
thopyge Perkins, 1928. Brachysaccus dil-
fers from the other genera by the fact
that its genital pore lies ventrally to the
intestinal bifurcation or oesophagus,
instead of occurring well behind the bi-
furcation. Dolichosaccus and Lecithopyge
are clearly very closely related morpholo-
gically, and their only differentiating
feature seems to be that in Lecithopyge
the vitelline follicles are confluent in the
median line in front of the wentral
sucker, whereas in Dolichosaccus they
are not, although the follicles may
extend anteriorly beyond the ventral
suckers. At present, the morphological
differences seem to be somewhat arbi-
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trary at generic level, and until morpho-
logical variation among the opisthiogly-
phine trematodes, particularly those oc-
curring in Australian frogs, is better
known, it seems more satisfactory to in-
dicate the very close relationship ol these
three genera by relegating them to the
position of subgenera of the genus Doli-
chosaccus Johnston, at least provisional-
ly. Thus, the specific structure of the
Dolichosaccus-complex  recorded from
amphibians and reptiles may be given as
follows:

Dolichosaccus (Dolichcsaccus) trypherus
Johnston, 1912, from Limnodynastes
peronii and Hyla awrea in New South
Wales, Australia.

Dolichosaccus  (Dolichosaccus)  ischyrus
Johnston, 1912, from Limnodynastes
dorsalis and Hyla coerulea in N. 5. W.
and Queensland, Australia.

Dalichosaccus (Dolichosaccus) diamesus
Johnston, 1912, from Hyla freycinet
in N. S. W., Australia.

Dolichosaccus  (Brachysaccus) anartius
(Johnston, 1912) from Hyla aurea and
Limnodynastes pcmnii in N. S. W,
Australia.

Dolichosaccus  (Brachysaccus) — symme-
trus (Johnston, 1912) from Hyla aurea

in N. S. W., Australia.

Dolichosaccus  (Brachysaccusy juvenilis
(Nicoll, 1918) [rom Chiroleptes brevi-
palmatus in Ques=nsland, Australia.

Dolichosaccus  (Lecithopyges)  rastellis
(Olsson, 1876) from various anurans
in Europe and Africa.

Diichosaccus  (Lecithopyge) lygosomace
Fischthal and Kuntz, 1967, from Lygo-
soma noctua, New Hebrides.

Dolichosaccus  {Lecithopyge)
landiae sp. nov. from Lciopelma ar-
cheyi and L. hochstetieri, New Zea-
land.

hovaezed-

As already indicated, the two forms
now to be described fall into Dolichosac-
cus (f.cr‘ii'/.'opygc),



TREMATODE GENUS DOLICHOSACCUS

Dolichosaccus (Lecithopyge)
landiae sp. nov. (Fig. 1 a-b)

novdezed-

The material of this trematode con-
sists of two specimens [rom the ileum of
Leiopdlma archeyt captured on the To-
katea Ridge, near Coronandel, North
Island, New Zealand, one specimen from
the intestine of Leiopelma hochstetteri
in “New Zealand” and three specimens
from L. hochstetter: [rom Mangakakariki
Stream, inland [rom Te Araroa, East
Cape Province, North Island, New Zea-
land, Unflortunately, five of the speci-
mens are rather distorted in form, but
the sixth specimen is in a reasonable
condition for description. Nevertheless,
information obtained from a study of all
the specimens available is included in
the following account.

The body is fusiform, somewhat
rounded anteriorly and tapering noti-
ceably posteriorly. In size the mature
specimens are variable, the smallest be-
ing about 1.4 mm. in length and 0.46
mm. in maximum width, and the largest
about 2.8 mm and 1 mm., respectively.
The integument is provided with small
scale-like spines, which are disposed in
transverse rows, extending to the poste-
rior region of the body. The oral sucker
is subterminal and varies from 0.24 mm.
to 0.38 mm. in diameter. The ventral
sucker is smaller, ranging from 0.2 mm.
to 0.36 mm. in diameter, and situated at
about the anterior third of the total
length of the body. The ratio of oral
sucker to ventral sucker is 1: 0.8-0.9. The
oral sucker leads into a short prepha-
rynx, opening into a muscular pharynx,
which may be globular, about 0.87
mm. in diameter, or a little longer than
wide, 1-1.2 mm. by 0.8-1.1 mm. In all
instances the diameter of the pharynx is
a little less than one-third of that of the
oral sucker. The oesophagus is about as
long as the pharynx and bifurcates at
about midway between the suckers. The
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intestinal caeca are relatively narrow,
lined with a tall epithelium, and ex-
tending to about the hinder fifth of the
body. The right caecum may reach a
little [urther posteriorly than the left.
The extent of the excretory vesicle has
not been made out.

The genital pore is situated more or
less in the median line, close in front of
the ventral sucker. The cirrus-sac is
elongate, lying dorsally or latero-dorsally
to the ventral sucker and extending pos-
teriorly to near the hinder margin of the
sucker, It contains a smooth cirrus, a
moderately-developed pars prostatica and
a comparatively large seminal vesicle,
which is constricted into two chambers,
the posterior being distinctly larger than
the anterior. The cirrus-sac varies in size
from 0.2 mm. long and 0.044 mm. wide
to 0.52 mm. and 0.056 mm., respectively.

The testes are situated in the median
field at about the hinder fifth of the
body-length, between or a little in front
of the ends of the intestinal caeca. They
are smooth and more or less rounded,
usually disposed obliquely one behind
the other, the left testis being the fore-
most. Sometimes, however, the testes are
arranged one directly behind the other,
in which case they are transversely oval
or longitudinally elongate, the former
condition being the result of contrac-
tion and the latter of exessive relaxation
of the body. When rounded, the testes
are between 0.12 mm. to 0.16 mm. in
diamneter, when transversely oval 0.18-0.2
mm. by 0.32-0.34 mm., when elongate
0.23.0.32 mm. by 0.12-0.14 mm. The
ovary lies usually to the right of the
merdian linz, overlapping the postero-
lateral margin of the ventral sucker. It
is globular and measures between (.08
mm. to 0.24 mm. in diameter. In the
younger specimens the ovary is a little
smaller than the testes, but in older
specimens it is larger. There is an elon-
gate receptaculum seminis lying in or
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copulatory
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nov. (a) complete worm;

sp.

novaezealandiae,

(L)

Dolichosaccus

1.

Fig.

complex (dorsal view).
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near the median line behind the ovary.
The oétype is very indistinct in the pre-
sent specimens and lies to the left of the
ovary. The vitelline glands consist of
irregularly-shaped follicles, disposed la-
terally, but also overlying the (ntestinal
caeca dorsally and ventrally, and extend-
ing from the oral sucker to the posterior
end of the body, or near to it, In front
of the ventral sucker and behind the
posterior testis the follicles are confluent
in the median line. Occasionally, the
median area behind the posterior testis
is free of follicles. The uterine coils lie
between the ovary and the testes, fre-
quently extending laterally beyond the
intestinal caeca to the margins of the
body. The vagina is long and thin wal-
led. The eggs measure 0.042-0.047 mm.
x 0.025-0.080 mm. The egg-shell is rela-
tively thick and its surface is covered
with small tubercles. In many of the
eggs the shell has a thickening at the
anopercular pole, which often appears
as a very small cylindrical boss.

The new [orm resembles very closely
D, (L)) lygosomae Fischthal and Kuntz
and D. (L.) rastdllus (Olsson) in that
the vitelline follicles in the anterior
region of the body are confluent in the
median line, at least in the dorsal paren-
chyma. It differs from D. lygosomae in
its larger eggs, and from D. rastellus in
its smaller cirrus-sac, which does not
reach posteriorly beyond the wventral
sucker. Nevertheless, its most readily
definable character appears to be the
small tubercles on the egg-shell, a feature
not described hitherto in any species of
Dolichosaccus.

Unlortunately, it is not yet possible to
say whether D. (L.) nouvdezealandiae is
specific to Leiopelma, because three
species of the genus Hyla appear to have
been introduced into New Zealand from
Australia in recent times, and the para-
sites of these frogs might have included
this trematode, which was able to adapt
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itself to new intermediate hosts and
become established satisfactorily in the
new locality.

Dolichosaccus  (Lecithopyge) rastellus

(Olsson, 1876)

Synonymy: Distomum rastellum Ols-
son, 1876; Opisthioglyphe rastellus Looss,
1907; Lecithopyge rastellum Perkins,
1928,

(Fig. 2 a-b)

The following description is based on
the examination of over 40 specimens
from the intestine of Rana temporaria
from various English localities, and 4
specimens {rom the duodenum of Rana
temporaria parvipalmata from the Pro-
vince of Alva, Spain.

The body is fusiform or elongate oval,
rounded anteriorly and tapering poste-
riorly, Mature specimens vary conside-
rably in size, ranging from 1.3 mm. long
and 0.5 mm. wide to 4.2 mm. and 1.2
mm., respectively. Cuticular spines are
arranged quincuncially in transverse
rows extending to the hinder end of the
body. The oral sucker is subterminal
and measures (.18 mm. to 0.38 mm. in
diameter. The ventral sucker is situated
at or somewhat behind the middle of
the anterior half of the body and has a
diameter varying between 0.11 mm. and
0.29 mm. The ventral sucker/oral sucker
ratio is 1: 1.2-1.5. A short prepharynx is
often distinguishable and the pharynx
is more or less globular, measuring .12
mm. to 0.24 mm. in transverse diameter.
The pharynx/oral is 1: 1.5-2.0. The
pharynx in uncontracted specimens is
campanulate, with a crenate margin
showing six scollops, and even in some
contracted specimens indications of the
scollops may be recognized. The oeso-
phagus is about as long as the pharynx
and its walls are composed of an inner
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Fig. 2. Dolichosaccus (L.) rastellus (Olson, 1876). (a) complete worm; (b) copulatory complex
(dorsal view) .

layer of strong longitudinal muscle-fibres
and an outer layer of strong circular
fibres. It appears to be lined with a thin
cuticle. Often the oesophagus and pha-
rynx appear to be invested with a thick
nucleated tissue. The oesophagus bifur-
cates about midway between the suckers
and opens into a pair of intestinal caeca,
which extend in to the hinder region of
the body, where one caecum often ex-
tends further posteriorly than the other.
The caeca are lined with a tall epithe-
lium.

The genital pore may be situated in

the median line immediately in front of
the ventral sucker, but much more often
it lies to the left on the antero-lateral
border of the ventral sucker. The cirrus-
sac is a well-developed, usually arcuate
structure, extending posteriorly well be-
yond the hinder margin of the ventral
sucker to reach the ovary. It contains a
voluminous ssminal vesicle, which is
constricted into a broadly cylindrical hin-
der portion and a relatively small bulbous
anterior portion opening into a thick-
walled prostatic organ surrounded by
numercus prostatic glands. The latter or-
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gan is followed by a narrow ejaculatory
duct that soon becomes modified into a
smooth cirrus, often found protruding
through the genital opening and someti-
mes reaching a length of 0.5 mm, The
cirrus-sac varies in size [rom 0.34 mm.
long and 0.12 mm. wide to (.64 mm. long
and 0.18 mm. wide.

The testes are globular, 0.16 mm. to
0.4 mm. in diameter. In some specimens
the anterior testis has a greater diameter
than the posterior, whilst in other speci-
mens the latter testis is the larger. They
lie one behind the other, either directly
or somewhat diagonally, between the in-
testinal caeca at about midway between
the ventral sucker and the poaterior end
of the body. The ovary is situated to
the right of the median line, laterally to
the hinder region of the cirrus-sac, which
passes between the ovary and the ventral
sucker. It is rounded and has a diameter
varying between 0.1 mm. and 0.3 mm.,,
usually being smaller than either of the
testes. An elongate receptaculum seminis
lies at about midway between the ovary
and the testes. The obtype is quite dis-
tinct in some specimens and is situated in
the median region, close behind the ova-
ry and the cirrussac. The irregularly-
shaped vitelline follicles extend from the
oral sucker to the posterior end of the
body in the lateral regions, overlapping
the intestinal caeca dorsally and ven-
trally. Behind the testes the follicles are
confluent in the median line, and in the
oesophageal region they are confluent
dorsally, only occasionally ventrally. The
uterine coils are disposed in transverse
slings, mainly between the ovary and the
testes, and extending to the lateral mar-
gins of the body in this region. The coils
may aiso encroach into the fields lateral
to the testes. The muscular metraterm is
invested with numerous gland-cells and
is almost as long as the cirrus-sac. The
eggs measure 0.045-0.050 mm, x 0.022-
0.025 mm. The shell is smooth and often

there is a blunt boss at the anopercular
pole.

As stated above, the writer has had
the opportunity of studying the holotype
and paratype spacimens of the subspecies
Dolichosaccus (Lecithopyge) rastellus su-
bulatus (Perkins), from Rana tempora-
ria and Bufo bufo in England, and the
holotype of D. (L.) rastellus eylindrifor-
mis (Perkins) from Rana temporaria in
England or France. Although allocating
subspecific names to these forms, Perkins
(1928) merely regarded them as geogra-
phical races of the typical form described
by Olsson (1876) from Rana temporaria
and Bufo bufo in Sweden. On the other
hand, Pekins did indicate morphological
differences between the subspecies, and
the specimens described above agree with
his subspecies subulatus. The type-speci-
men of D. (L.) r. eylindriformis appears
to have been much flattened, and this
condition probably accounts for the size
of the body, suckers and eggs appearing
to be larger than that normally found in
D. (L) r. subulatus. The typical form of
D. rastellus from Sweden is, by modern
standards, inadequately described, but it
appears to differ, according to Perkins,
from the subspecies subulatus in having a
distinctly smaller cirrus-sac, as well as
smaller eggs, but until further specimens
are described from Sweden, the question
of whether or not the Bristish and Swe-
dish forms are really distinct subspecifi-
cally cannot yet be resolved with any
certainty.

Manter and Pritchard (1964) have re-
corded and described D. (L.) rastellus
subulatus from Bufo regularis in the
Congo. Their specimens appeat (o agree
in almost every respect morphologically
with the English specimens described
above. There is, however, an important
difference, for the Congolese specimens
are said to possess a cirrus covered with
minute spines, In none of the well-pre-
served English specimens has this feature
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been seen, so if the observation of Man-
ter and Pritchard be correct, then it
suggests that the English and Congolese
specimens are taxonomically distinct
from one another. To settle this question
satisfactorily a first-hand comparative
study of specimens from both localities
seems to be necessary, perhaps more par-
ticularly because no other opisthiogly-
phine trematode is known to possess a
spiny cirrus.

Yamaguti (1958) listed 8 species of the
genus Dolichosaccus and these included
D. amplicava Travassos, 1924, from frogs
in South America. Travassos (1930}, ho-
wever, transferred this species to the ge-
nus Opisthioglyphe, and there seems to
be no reason why this later assignation
should not be accepted, especially as the
species does not possess the principle
feature of Dolichosaccus, namely, a bi-
partite seminal vesicle. Subsequently to
1958, a further species, D. lygosomae Fis-
chthal and Kuntz, was described from a
scincid reptile in the New Hebrides.

The known geographical distribution
of Ddlichosaccus presents a rather inte-
resting pattern, for of its 9 recorded spe-
cies, six occur in Australia, one, D.
rastellus, in Africa and Europe, one,
D. lygosomae, in the New Hebrides and
one, D. novaezealandiae, in New Zealand.,
These three latter species show a much
closer morphological resemblance to each
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other than they do to the Australian spe-
cies and constitute the subgenus (Leci-
thopyge) .

These facts might suggest that the ge-
nus Dolichosaccus evolved in Australia,
where its greatest morphological diver-
sity appears to have occurred, and that a
dominant species radiated from there
into regions now known as southern Afri-
ca and the Pacific Islands. If such were
the case, then it is also conceivable that
this dominant species still exists in the
form of Dolichosaccus (L.) rastellus,
which reached southern Africa and, after
the separation of the southern continents
in Cretaceous times, spread northwards
into the western Palaearctic region, while
its representatives in the Pacific under-
went speciation through geographical iso-
lation, The indication that a form belon-
ging to Dolichosaccus (Lecithopyge)
does not occur in Australia, but does in
the surrounding areas, appears to qualify
a principle of zoogeographers that cen-
tres of evolution and dispersal are also
likely to he centres of extinction (Dar-
lington, 1957). Nevertheless, it must be
realized that relatively little is known of
the helminths of amphibians and their
distribution in the southern hemisphere,
and until much more information on
this subject becomes available it seems
pointless to conjecture further on the ori-
gin of Dolichosaccus or on the evolutio-
nary pattern of its distribution.
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