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TREMATODE GENUS DOLICHOSAc·cus ]OH STO N, 1912, 

WITH THE DESCRIPTIONS OF TWO SPECIES 

ST EPHEN PRUDHOE • 

ABSTRACT 

The Dolichosacw s-complex of opis thioglyph inc trematodes recorded from amphibians 

and reptiles is d iscussed and a new classification of i ts species proposed. A new 

spccies, D. 11ovaezelancliae, is describcd from Leiof1elma in l',ew Zealand, together 

with a 1·eclcscription of D. rastellus (Olsso11) from Rana te111fmraria in Englancl. The 

gcographical distribution of Dolichosaccus is outlined, and the p·.111 ern it presents 

might suggcs t that the genus originated in Aust ralia , and tha t a domi11a11t species 

radiatcd from thcrc into Africa, Europc and the Pacific Island s. 

RESUMEN 

Se h ace la discusión del complejo Dolichosaccus de tremátoclos opistoglifinos de los 

anfibios y reptiles, y se propone una nueva clasifi cación de sus especies. Se h ace la 

descr ipción de una nueva especie, D. novaezelancliae, de Leiopelma de N ueva Zelan

dia, al mismo tiempo que la redescri pción de D. rnslellw (Olsson), de Rana lem.pora,·ia 

de Inglaterra. Se bosqueja · la distribución geográfica de Dolichosaccus, cuyo patrón 

podría sugerir que el género se originó en Australia, y que una especie dominante 

irradió desde ahí 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 L eio
pelma archeyi in New Zealand. Since 
L eiopelma is known only from New Zea
land and is a primitive genus of frogs 
with no close relatives, except A scaphu.s 
in the northwestern States of the U. S. A., 
the trema tocle arousecl much interest. 
Through the kinclness of Miss A. G. C. 
Grandison, the writer was permitted to 
clissect two preserved specimens of L eio

pelma hochstetteri in the Museum's col

lections, an<l in these frogs further spe
cimens of the trematode were found. 

ln the same helminthological collec
tions there are also the type-specimens 
of the subspecies L ecithopyge rasteUum 
su.bulatum Perkins and Lecithopyge ras
tttllum cylindriforme Perkins, and as a 
result of an examination fo these speci
mens it has been thought necessary ro 
redescribe sorne specimens from Rana 
temporaria from English localities and 
considered to be Dolichosaccus rastellus 
(Olsson, 1876) , to which the form from 
New Zealancl bears a very clase resem

blance. 
Before <lescribing the flukes, it would 

perhaps be a<lvisable to men tion that 

there are differing opinions as to clas
sifica tion wi thin the plagiorchiicl sub

family Opisthioglyphinae Dollfus, 194·9, 
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the species o[ which occur in Amphibia, 
Reptilia ancl the mammalian ord·ers In
sectivora ancl R.odentia. Controversia! 
views apply particularly to the genus 
Dolichusaccus .Johnston, 1912, which 
sorne authors consider to be a clistinct 
genus with Distomum rastellum Olsson, 
1876, as one of its constituents (Yama
guti, 1958), sorne on the other hand 
accept the valiclity of the genus, but ex
clucle D. rastellum, which is placed in 
the genus Opisthioglyphe Looss, 1896 
(Dollfus, 1960) , whilst others consider 

Dolichosaccus to be synonymous wi th 
Opisthiuglyphe (.J oyeux & Baer, 1961) . 
There is, however, the fact that the opis
th ioglyphine species recorcled from Am
phibia and R.eptilia may be clivided into 
two groups. In one group, the Dulicho
saccus-complex, the seminal vesicle is 
constricted into two distinct chambers 
Iying in a very elongate cirrus-sac, whilst 
in the other group, the Opisthioglyph.e
complex, the relatively small cirrus-sac 
contains a convoluted or sigmoid seminal 
vesicle. On this basis, the two forms to 
be described may be assignecl to the 
Dolichosaccus-comp1ex. 

The species of this complex occurring 
in Amphibia ami R.eptilia may b e ar
ranged into three groups representin~ 
the genera Dolichosaccus .Johnston, 1912, 
Brachysaccus .Johnston, 1912, ancl Leci
thopyge Perkins, 1928. Brachysaccus clif
fers from the other genera by the fact 
that its genital pore lies ventrally to the 
intestinal bifurca tion or oesophagus, 
insteacl of occurring well behincl the bi
furcation. Dolichusaccus ancl L ecithopyge 
are clearly very closely related morpholo
gically, ancl their only cl iHerentiating 
feature seems to be tha t in L ecithopyge 
the vitelline follides are confluent in the 
median line in front of the ven tral 
sucker, whereas in Dolichosaccus they 
are not, although the follicles ma y 
extend anteriorly beyond the ventral 
suckers. At present, the morphological 
clifferences seem to be somewhat arbi-

trary at generic leve!, an<l until m orpho
logical variation among the opisthiogly
phine trematodes, particularly those oc
curring in Australian frogs, is better 
known, it seems more satisfactóry to in
clicate the very close relationship of these 
three genera by relegating them to the 
position of subgenera of the genus Doli
chosaccus .J ohnston, at least provi~ional
ly. Thus, the specific structure of the 
Dolichosaccus-complex recorcled from 
amphibians and reptiles may be given as 
follows: 

Dolichosaccus (Dofich csaccus) tiyjJherns 
Johnston, 1912, from Limnudynastes 
peronii and Hyla aurea in N·ew South 
Wales, Australia. 

Dohchosaccu.s (Dolichosaccus) ischyrus 
.Johnston, 1912, from Limnod)•nastes 
dorsalis and H yla coerulea in N.S. W. 
ancl Queenslancl, Australia. 

Dolich.osaccus (Dolich.osa cc11s) diamesus 
J ohnston, 1912, from Hyla f reycineti 
in N. S. 'W., Australia. 

Dolichosaccus (Brachysaccus) anartius 
(.J ohnston, 1912) from Hyla a urea and 
Limnodynastes peronii in N. S. W ., 
Australia. 

Dohchosaccus (Brachysaccus) symme
trus (.J ohnston, 1912) from Hyla a urea 

in N. S. W., Australia. 
Dolichosaccus (Brnchysa.ccus) juvenilis 

(Nicoll, 1918) from Chiroleptes brevi
palmatu.s in Queensland, Austral ia. 

Dulichosa.ccus (Lecithopyges) rastellus 
(Olsson, 1876) from various anurans 
in Europe ancl Africa. 

Ulichosa.ccus (Lecithupyge) lygosomae 
Fischthal ancl K un tz, 1967, from Lygo
soma noctua, New Hebrides. 

Dolichosacrns (Lecithopyge) novaezea
landiae sp. nov. from Leiopelrna ar
cheyi and L. ltochstetteri, New Zea
lancl. 

As alreacly indica ted, the two forms 
now to be described fall into Dolichosac
cus (Lecithopyge) . 
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Dolichosaccus (L ecithopyge) novaezea
landiae sp. nov. (Fig. 1 a-b) 

The material ot th is trematode con
sists of two specimens frorn the ileum of 
LeiopcUma archeyi captured on the To
katea Ridge, near Coronandel, North 
Islanc!, New Zealand, one specirnen frorn 
the intestine of Leiopelrna hochstetteri 
in "New Zealand" ancl th ree specimens 
from L. hochstetteri from Mangakakariki 
Strearn, inla nd from Te Araroa, East 
Cape Province, North Islam!, New Zea
laml. U nfortuna tely, five of the speci
rnens are rather distorted in form, but 
the sixth specimen is in a reasonable 
condi tion for description. Nevertheless, 
information obtained from a study of ali 
the specimens available is included in 
the following accoun t. 

T he body is fusiform, somewhat 
roundecl anteriorly ami ta pering noti
ceably posteriorly. In size the mature 
specimens are variable, the sma llest 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 disposecl in 
transverse rows, exten<ling 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 a t 
about the anterior third of the total 
length of the body. The ratio of oral 
sucker to ventral sucker is l: 0.8-0.9. T he 
oral sucker leads into a short prepha
rynx, opening into a muscular pharynx, 
which rnay be globular, about 0.87 
mm. in diameter, or a little Ionger than 
wid e, 1-1.2 mm. b y 0.8-1.l mm. In all 
instances the diamet-er of the pharynx is 
a li ttle less than one-thircl of that of the 
oral sucker. T h e oesophagus is about as 
long as the pharynx ancl bifurcates at 
about miclway between the suckers. The 

intestinal caeca are relatively n arrow, 
Iined with a tall epi thelium, ancl ex
tending to abou t the hincler frfth of the 
bocly. 1he r ight caecum may reach a 
little further posteriorly than t l1-e left. 
The extent of the excretory vesicle h as 
not been made out. 

The genital por.e is situa ted more or 
less in the median line, close in front of 
the ventral sucker. The cirrus-sac is. 
elongat·:::, lying clorsally or la tero-dorsally 
to the ventral sucker a nd 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 clistinctly larger than 
the an terior. The cirrus-sac varíes in size 
from 0.2 mm. long a ncl 0.044 mm. wicle 
to 0.32 mm. ami 0.056 mm., respectively. 

The testes are situated in the median 
field at about the hincler fifth of the 
bocly-Iength, between or a li ttle in front 
of the ends of the intestinal caeca. T hey 
are smooth ancl more or less rouncled, 
usually disposed obliquely one behind 
the other, the left test is b eing the fore
most. Sometimes, however, the testes are 
arranged one clirectly behincl the other, 
in which case they are transversely oval 
or longitudinally elonga te, the former 
condition being the result of contrac
tion ancl the latter of exessive relaxation 
of the bocly. When roundecl, the testes 
are between 0.12 mm. to 0.16 mm. in 
cli;irneter, when transversely oval 0.18-0.2 
mm. by 0.32-0.34 mm., when elongate 
0.2f3 .. 0.32 mm. by 0.12-0. 14 mm. The 
ov:iry lies usually to the right of the 
merlia n line, overlapping the postero
lateral margin of the ventral sucker. It 
is globubr and measures between 0.08 
mm. to 0.24 mm. in diameter. I n the 
younger specimens the ovary is a Iittle 
smaller than the tes tes, but in older 
specimens it is larger. T here is an elon
gate receptaculum seminis lying in or 
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Fig. l. Dolichosaccus (L.) novaezealandiae, sp. n ov. (a) complete wor m; (b) copula tory 
complex (dorsal view) . 
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near the median line behin d the ovary. 
The ootype is v,ery indistinct in the pre
sent specimens and lies to the left of the 
ovary. The vitelline glands consist of 
irregularly-shaped follicles, d isposed la
terally, but also overlying the ,ntestinal 
caeca clorsally and ventrally, and extend
ing from the oral sucker to the posterior 
end of the body, or n ear to it. In front 
of the ventral sucker and behincl the 
posterior testis the follicles are confluent 
in the median line . Occasionally, the 
median area behincl the posterior tes tis 
is free of follicles. The uterine coils lie 
b etween the ovary and the testes, fre
quently extencling laterally beyoncl the 
intestinal caeca to the margins of the 
body. T he vagina is long ancl thin wal
led. The ·eggs measure 0.042-0.047 mm. 
x 0.025-0.030 mm. The egg-shell is rela
tively thick ancl its surface is covered 
with small tubercles. In many of the 
eggs the shell has a thickening at the 
a nopercular pole, which often a ppears 
as a very small cylindrical boss. 

The new form resembles very closely 
D. (L.) lygosomae Fisch thal a ncl Kuntz 
a ncl D. (L.) rasttUlus (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. lt differs from D. lygosomae in 
its larger eggs, and from D. rastellus in 
its smaller cirrus-sac, which cloes not 
reach posteriorlr. beyond the ventral 
sucker. N evertheless, its most reaclily 
definable ch aracter appears to be the 
small tubercles on the egg-shell, a feature 
not clescribed hitherto in any species of 
Dolichosaccus. 

Unfortunately, it is not yet possible to 
say whether D. (L.) novaezealandiae is 
specific to L eiopelma, because three 
species of the genus Hyla appear to h ave 
been introcluced into New Zealancl from 
Australia in recent times, ancl the para
si tes of these frogs migh t have incluclecl 
this trematode, ·which was able to adapt 

itself to new intermediate hosts and 
become established satisfactorily in the 
new locality. 

Dolichosaccus (Lecithopyge) raslellus 
(Olsson, 1876) 

Synonymy: Distomum rasleUum Ols
son, 1876; Opisthioglyphe rastellus L ooss, 
1907; L ecithopyge rastellum Perkins, 
1928. 

(Fig. 2 a-b) 

T he following description is basecl o n 
the examination of over 40 specimens 
from the intestine of Rana temporaria 
from various English localities, and 4 
specimens from the duodenum of R ana 
temporaria parvipalmata from the Pro
vince of Alva, Spain. 

The body is fusiform or elongate oval, 
rouncled anteriorly ancl tapering poste
riorly. Ma ture specimens vary conside
rably in size, ranging from 1.3 mm. long 
and 0.5 mm. wicle to 4.2 mm. ancl 1.2 
mm., respectively. Cuticular spines a re 
arranged quincuncially in transverse 
rows extending to the hincler end of the 
body. T he oral sucker is subterrninal 
and measures 0.18 mm. to 0.38 mm. in 
cli ameter. The ventral sucker is situated 
at or somewhat b ehind the micldle of 
the anterior half of the body and has a 
cliameter varying b etween 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 pharyn x 
is more or less globular, measuring 0. 12 
mm. to 0.24 mm. in transverse diameter. 
The pharynx/ oral is 1: 1.5-2. 0. The 
pharynx in uncontractecl specimens is 
campanulate, with a crenate margin 
showing six scollops, ancl even in sorne 
contracted specimens indications of the 
scollops may be recognizecl . The oeso
phagus is about as long as the pharynx 
ancl its wa lls are composecl of a n inner 
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0,lm,t, .. 

Fig. 2. Dolichosacws (L.) rastellus (Olson, 1876) . (a) complete worm; (b) copulatory comp lex 
(dorsal view) . 

layer of strong longitudinal muscle-fibres 
ancl an outer layer of strong circular 
fibres. lt appears to be lined with a thin 
cuticle. Often th e oesophagus and pha
rynx appear to be investecl with a thick 
nucleated tissue. The oesophagus bifur
cates about midway between the suckers 
ancl opens into a pair of intestinal caeca, 
which extend in to the hinder region of: 
the body, where one caecum often ex
tencls 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 ,vell-developecl, usually arcuate 
structure, extending posteriorly well h e
yoncl the hinder margin of the ventral 
sucker to reach the ovary. It contains a 
voluminous seminal vesicle, which is 
constricted into a broadly cylimlrica l hin 
cler portion anda relatively small bulbous 
anterior portion opening into a thick
wallecl prostatic organ surrouncled by 
numerous prostatic glands. The latter or-
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gan is followecl by a narrow ejaculatory 
cluct that soon becomes moditied into a 
smooth cirrus, often found protruc\ing 
through the genita l open ing aml someti
mes reaching a length of 0.5 mm. The 
cirrus-sac varies in size from 0.34 mm. 
long an<l 0.12 mm. w icle to 0.64 mm. long 
ancl 0.18 mm. wicle. 

The testes are globular, 0.16 mm. to 
0.4 mm. in cliarneter. In sorne specimens 
the anterior testis has a greater cliameter 
than the posterior, whilst in other speci
mens the latter testis is the larger. T hey 
lie one behincl the other, ei ther clirectly 
or somewhat cliagonally, between the in
test inal caeca a t about midway between 
the ventra l sucker and the posterior ene! 
of the body. T he ovary is situatecl to 
the right of the m edian line, la terally to 
the hincler region of the cirrus-sac, which 
pa,ses between the ovary and the ventral 
sucker. lt is roundecl ancl has a cliameter 
varying between 0.1 mm. arnl 0.3 mm., 
usually being smaller than either of the 
testes. An elongate receptaculum seminis 
líes at about miclway between the ovary 
an<l the testes. The ootype is quite clis
tinct in sorne specimens ancl is situated in 
the median region, close behincl the ova
ry and the cirrus-sa.c. The irregularly
shaped vitelline follicles extencl from the 
oral sucker to the posterior ene! of the 
bocly in the lateral r egions, overlapping 
the intestinal caeca dorsally and ven
trally. Behind the testes the follicles a re 
confluent in the m edian line, and in th·e 
oesophageal r egion they are confluent 
dorsally, only occasionally ventrally. The 
u terine coils are clisposecl in transverse 
slings, m ainly between the ovary and the 
testes, and extending to the lateral mar
g ins of the body in this region. The coils 
ma y also encroach in to the fielcls lateral 
to the testes. The muscular met raterm is 
investecl w ith numerous glancl-cells ancl 
is almost as long as the cirrus-rnc. T he 
eggs measure 0.045-0.050 mm. x 0.022-
0.025 mm. The shell is smooth ancl often 

there is a blunt boss at the anop ~rcular 
poÍe. 

As stated abow:, the writer has had 
the opportuni ty of stuclying the holo type 
ancl par'atype specimens of the subspecies 
Dolichosaccus ( Lecithopyge) rastellus su
bulatus (Perkins), from Rana ternj;ora
ria and Bufo bu.fo in Eng lancl, ancl the 
holotype of D. (L.) rastellus cylindrifor
rnis ·(Perkins) from R ana temporaria in 
Englancl or France. Although allocating 
subspecific names to these forms, P erkins 
( 1928) merely regardecl thern as geogra
phical races of the typical form described 
by Olsson (1876) from R ana temjJOraria 
ancl Bufo bufo in Sweden . On the other 
h an el, Pekins dicl i n cl ic..t t e morphological 
clifferences between the subspecies, and 
the specimens describecl above agre·e wi th 
hi s subspecies subulatus. The type-speci
men of D. (L.) r. cylindriform.is appears 
to have been much flattened, and this 
conclition probably accounts for the siz·e 
of the bocly, suckers and eggs appearing 
to be larger than that normally found in 
D . (L.) r. subulatus. T he typical form of 
D. rastellus from Sweclen is, by modern 
standanls, inadequately clescribecl, but it 
appears to differ, accorcling to Perkins, 
from the subspecies subulatus in having a 
cl istinctly smaller cirrus-sac, as well as 
smaller eggs, but until further specimens 
are described from Sweclen, the question 
of whether or not the Bristish ancl Swe
clish forms are really distinct subspecif i
cally cann ot ye t be resolved with any 
certainty. 

Man ter ancl Pritchard (1964) have re
cordecl ancl described D . (L.) rastellus 
subulatus from B u.fo regularis in the 
Congo. Their specimens appear to agree 
in almost every respect morphologically 
,vi th the English specimens clescribed 
above. There is, however, an important 
cl ifference, for the Congolese specimens 
are sa id to possess a c irrus coverecl with 
minute spi nes. In none of the well-p r e
servecl English specimens has this feature 
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been seen, rn if the observation o f Man
ter ancl Pritcharcl be correct, then it 
suggests that the English ancl 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 (!958) Iisted 8 species of the 
genus Dolichosaccus and these includecl 
D. amplicava Travassos, 1924, from frogs 
in South America. Travassos (1930), ho
wever, transferred this species to the ge
nus Opisthioglyphe, ancl there seems to 
be no reason why this later assignation 
:shoulcl not be accepted, especially as the 
species does not possess the principie 
feature of Dolichosaccus, namely, a bi
partite seminal v~sicle. Subsequently to 
1958, a further species, D. ,[ygosomae 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
<:ies, six occur in Australia, one, D. 
rastellus, in Africa and Europe, one, 
D. lygosomae, in the New Hebricles and 
one, D. novaezealandiae, in New Zealand. 
These three latter species show a much 
doser morphological resemblance to each 

other than they do to the Australian spe
cies and constitute the subgenus (Leci
thopyge). 

These facts might suggest that ~he 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 northwarcls 
into the western Palaearctic region, while 
its representativ,es in the Pacific uncler
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 surrouncling areas, appears to qua lify 
a principie of zoogeographers that cen
tres of evolution and dispersa! are also 
Iikely to be centres of extinction (Dar
Iington, 1957). Nevertheless, it must be 
realized that relatively Iittle 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 s-eems 
pointless to con jecture further on the ori
gin .of Dolichosaccus or on the evolutio
nary pattern of its distribution. 
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