STUDIES ON SOME
DIGENETIC TREMATODES
FROM

TASMANIAN FISHES
by

PETER WoCROWCROFT

( University of Tasmania )

With 39 figures,

<1943~

\



TFE SUBJECT JATTER EBODIED IN TFIS THESIS HAS BERW PURIISHED

IN THE FOLIOWING PAPERS :

New Trematodes from Tasmanian Fishes,

Pap, Proc, Roy, Soc, Tasm, 1944 (1945), 61-69, pls, 8,9,
A Descoription of Sterrhurus macrorchis n,sp,, with Notes
on the Taxonomy of the Genus Sterrhurus lLooss.

Pap, Proc, RAy, Soc, Tasm, 1945 (1946), 39-47, pls, 2,3,
The Anatomy of Two New Digenetic Trematodes from
Teasmanian Food Fishes,

Proc, linn, Soc, NgS,W, 1946, 108-118, 8 figs,

Some Digenetic Trematodes from Fishes of Shallow
Tasmanian Waters,

Pap. Proc, Roy, Soc, Tasm, 1946 (1947), 6-25, 15 figs, (in press)
Note on Anthobothrium hickmani, a New Cestode frbm the

Tasmanian Electric Ray,( Narcine tasmaniensis Richardson)

Pap, Proc, Roy, Soc, Tasm, 1946 (1947), 1-5, 5 figs, (in press)



CONTENTS,

Family BUCEPEAIIDAE,
Sub-family PROSOR'YNCHINAE,

Telorrhynchus arripidis N,EON, NeSPe seesessessecsncccscoces

Discussion of the sub-family Prosor ynchinge ..eesecessecese
Family ALICCREADIIDAT,
Sub-~family Opecoeiidae.
Coitocaecum parvurl N,SP. eeeeeeosocseseccsessoscssscscssnsss

Q,PPP&?J,‘.U_S. "taSIn_aI}_iPE_E n'SpO .......l.........'......l.‘.... [N ]

Sub-familv Allocreadiinae.

Gnathomyzon insoléns N,EeNe, NeSPe seessosecescsvssossssasssae

Helicometra neosebastodis NeSPe osvevscecsctsescccscscscasssss

ﬁeliCOmetra bassensis wOOlCOCk. 000000008000 000000000000808 000

Helicometra fasciata ( Rudo) 0000000000000 0 0000000000000 00"

Family HEIURIDAE,
Sub-family Derogenetinae,

Derogenes crassus Uanter. 0000000000000 006000000000000000008

Hemiperina manteri n.Sps scessesscceccsesssssscsccsnscossaccs
Discussion of the genus Hemiperina Manter ,ieeeeseessosccoss
Sub-family Sterrhurinae.

Sterrhurus macrorchis NeSPe scsessscccecscosssessoscocssnass
Discussion of the genus Sterrhurus and the genus

- Jecithochiriumssesssossssnss

parahemiurus.lovettiae NeSPs eoscssescesessrsernasssasesssas

Discussion of the pgenus Parahemiurus Vaz, et Pereira..eosese

Eﬁ?ahqmingi ausE{glis,Wbolcock 0000600200060 0000000000000000 @

Family BIVESICULIDAEL,

BiVQEiCU1a QUStE?lis NeSPo eessoe00ossesssssessessssesocsososssee

Iist_g£ Illugtrations 00000 00000000000 00000000000000000800

APPENDIX

-~

Note on Anthobothrium hickmani, a new Cestode from the

Tasmanian Electric Ray ( Narcine tasmaniensis Richardson ),

2 Plates.,

11.

68,



FAMILY BUCEPHALIDAE.

Sub-family: Prosorhynchinge Ohdner.

Telor hynchus arripidis n.gehe he.SDe

(Figs. 1 - 5)-

Host: . Arripis trutta Bloch and Schn.
(Colonial salmon). '

Location in Host: Intestine. .
Locality: Host obtained from Hobart fish market.
Frequency: | Many specimens in two of three host

fish examined.

External Features: The wofms are slender, elbngate, and - ~somewhat
flattened dorsoventrallys The dimensions of fifteen "in toto" mounts
are 1.55-2,36 mm. long and 0e26-0.24 mm. broad, but living specimens
are narrower and one and a half timés as long as fixed specimens. The
Body is broadest at its middle ;ength and taﬁefs towards the extremifies
(Fige1). | It is narrowest immed;ately behind the crown of the rhynchus.
The latter is hemiépherical and bears two papillae anteriofly (Fig.2).

* (These papillae do not represent contracted tentacles as is the case in
* some members of the Buceéhalidael as. they are seen only when the animal
is extended and are not noticeable in fixed specimens). The rhynchﬁs
is notable in that it is armed with a single circlet of spindle-shaped |
spines, which are eigbteen in numbef and measure O.44 mm. long and 0.012
mm. in diametér. The‘oirclet is interrupted in the mid—ventraljline
(Figs. 1-2)e The body ié cévered‘by“a thick cutiocle with minute spinules
0e012 mmm. long'closely.arranged in transverse rows. The rhynchus is
free from these spinules except within the ventral break in the circlet
of spiness The mouth is situated on the veniral surface, at about the
middlé length of the body when contracted, but at the Junctidn of the
second and ldst thirds of the body when extended. The genital aperturc is
in the mid-ventral line a short distance in front of the posterior
extremity. The excretory pore is a median transvefse s1lit at the

posterior end of the body. -

Digestive System: There is no oral sucker, the mouth opening directly

into the muscular pharynx.éA The rynx is dirccted dorso-ventrally, and



measures 0,06 mme in length and 0,05 mm. in dismeter. The inner circular
muscles of the pherynx are very strongl& developed but the radial
muscles are very weak. The pharynx is generally displaced to the left
of the mid-line by the anterior testis. s posiition varies from
immediately in front of the anterior testis to the level of the middle
of that organ. The pharynx is surrounded by numerous -large gland cells
which are arranged laterally, closcly appressed to the ventral body wall.
The intestine is é simple clongatec sac extending directly.forwards’from
the pharynx a aistance of approximately 0555 mn. , in about the mid-line.
Its proximal cnd is narrow and may be termed as oesophagusg‘ This
region is surrounded by densely;staining cells which opép,into it and
vhich, like those surrounding the mouth, probably scorete a digestive
fluid. The wall of'the‘intestine contains thiﬁ outer longitudingl,andv
inner circular muscles, and, with the exception of the oesophagus, is
’lined by an epithelium of tall oells_which contain basal nucle and

distal vacuoles.

Excretory Systom: The excretory pore leads into a simple sac-like
eicretory vesicle. This cxtends foﬁards along the ventral side of the
cirrus-sac and passcs the pharynx on the right side. It may theh
expand somewhat before terminating at ebout the middle of the length

of the intestinc. The wall of the vesicle is very thin and extensible.
Spherical droplets, due to an excretofy:product, ére offen pfesent in

the vesiclé.

- Genital System - Malag: The testes are two entire, ovoid bodics

lying dircctly or slightly obliquely in tandem within the posterior

half of thé body. They are always separated from one another as wéll
as displaced on the right side, by the uterus, the anterior teétis being
usually nearer the right border of the body than is the posterior testis.
The testes are approximately eqpal_iﬁ size, the anterior one being |
occasionally larger then the postcrior. Under slight ooVer—glass
pressure they measure 0.163 x 0.165;0.2i X 0e24 mm. and 0.15 x 0.18-0.18
x 0.24 respectively. The vasa deferentia,arisé from the anterior

borders of the testes. Théy immediatcly turn end run backwards along
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the left side of the testes to the base of the cirrus-sac. ' As the
testes are grranged in.tandemithe vasa deferentia are very unequal in
length., They enter the base of the cirrus-sac and expand into a large
tubuler seminal vesicles. No. external portion of the ‘seminal vesicle

is presente The oirrus-sec is approximately cylindrical, measuring
about Oe1l3 mm, in length and O.1 Imme together in diameter. It lies
longitudinally or slightly obliqﬁely.in the mid;line immediately behind
the posterior testis, its anterior end being often displaced to the left
side and slightly in front of the posteriér border‘of:that organ. The
cirrus-sac possesses a very thick muscular wall almost 0,0l mm. in
thickness, composed of an inner layer of thin circular fibres and an

outer lgyer of very stout longitudinal .fibres. Towards the ‘ends of the

- sac, the muscular wall is somewhat thinner. The. seminal vesicle extends
directly. backwards for a distance not more.than half the length of the
cirrus-sac and usually considerably less; . It -then turns-'upon itself

and. passes intq-parsA prostatica through a very narrow aperture surrounded
by a sphincter. The pars prostatica forms a 51ngle anterlor loop lying
bes1dc or ventral to the semlnal ve51cle. Its wall is mendranous and is
lined by an eplthellum of relatlvely large thin walled cells which appear
empty and almost f111 the cav1ty of the;p ars prostatlc levving only &
narrow lumen.. The posterlor 11mb of the par s prostatica expands into a
large prostate ve51cle occupylng most of the posterlor half of the oirrus-
sace The wall of the ve51c1e is somewhat thicker than that of the

pars prostat{éa an& the epithelial iining of the latter is continued only
as a na;rpy:gtrip along one sidé of the vesicle. In the specimens:
sectioned the prostate-vesiole was filled with fluide The remaining
‘space within the cirrus-sac is occupied by the prostate gland, which
consists of a matrix containing numerous nuclei. Individual’cells of the
gland cannot. be distihguished. A little in front of the -posterior end

of the cirrus-sac the par prostatica passes into a‘short narrow
gjaoculatory ducte. This 1ead§ into-the genital atrium through a projecting
genital tohgue. The latter is a.ventrally-directed-prolongation of the
posterior end of the cirrus=-sacs.: It .seems - probable that the genital

- tongue functions as a copulatory orgar.



The genital sinus completel&-encloses the genital fonéue end extends a
short distance posterior to it before,oouﬁmniGAting with the genital
pdré;‘ Thé éinus ﬁeasurés approximately’d.OG mme in diaﬁeter.
Nume;ous small gland celis are arfanged radially about the genital
sinus nearxthe geﬁitalvtonéue. A 1arge number of épecibens takén from
" one of the flSheS bore a single spherlcal spermatophore attached by a
1taper1ng stalk whlch passed within the genltal pore into the - sinus.
(Flg. 4). ~ The spermatophore messures approximately 0.07 mm. in

diamatcr when sllghtly flattened and has a yellowish wall apparently
chitlnous in nature. A similar struoture has been described as
ocourring in other spcciess  As Ohdner (1905) points out, the gland
cells surréunding the genital sinus closely resemble the shell gland
oélis'éf the féméle reproductive systems It éppcars‘certain that the
épormafophores are produced within the gonitél sinus in thelsame manner
as thé eggs.és fdrmed witﬁin the ootype. The presence of thé spermato~
phores tﬁrows doubt upon t%e suggestion that the‘gehital tongue fundtions

as a copulatofy organe OhdnerAregards it as a rudﬁﬁenpazy copulatory

structure which probably assists in the formation of the spermatophorcs.

Genital System - Female: The ovary ié a smooth spherical or ovoid
-body, which measures approximatecly O.12 mme in diamefer. In some
spcoimens it lies directly in front of the anterior testis, but in
others obliquely to the left side of that organ. The ovary is never
more posterior in position than the middle of the antefior ﬁestisAgnd
always lies towards the dorsal surface. . Directly all nbliquely back~
wards the ovary tapers intq the oviduct. Tﬁe largest ova are .found

in this-tapered region.. | They measure as much as 0,01 mm,'ip diameter.
The oviduct measures 0.008 mm. in diaméter. It possesses a thin
ciliated walls As short distance from the ovary, Laurer's canal
connects the oviduct with a pore on the dorsal surface to the left of
the mid-line, Laurer's cénal measﬁres 0.006 mm. in diameter and only
0e04 mm. in length.' It is surrounded by a glandular region oontaining
numeroué nuclei. The oviduct, turns towards the ventral sﬁrface,

narrows, and receives the central yolk duct from the yolk reservoir,



The female duct proceeds a further short diétance and expands into the
ontypes -This receives the fine ducts of thé numerous surrounding cells
which constitute the shell glands The uterus retains the ddameter of
thé pétype and continues as a convoluted tube towards the posterior

end of the body. The proximal loops of the uterus contain darkly
staining masses of spermatozoa and therfore function as a récc;taiulum
seminis. At about the level of the anterior end of the cirrus-sac the
uterus turns and passes forwards on the ieft side of the body. It
f.illls the body within the e;r;x formed by the vitellaria, but -‘ does not
extond into the neck region beyond. The uterus still lying towards the
left side of the body, then returns to the anterior end of the oirrus-
sace It crosses the body in front of thc cirrus-sac and then passcs
backwards along the right side of that organ. After forming a single
loop behind. the genital sinus, the uterus opens into the sinus. through
a short and very narrow metraterm, the female aperture being ventral to
the male openings The eggs are dark brown in colour. They are

ovoid, measuring 0,04 x 0,023 mm. A largs pumber of cggs are present
in mature specoimens, often to a great extenf obscuring the internal

el S

orgean.

The vitelline glands arc irrcgular ovoid bodics arranged in a single
series in the form of an inverted U within the anterior half of fhe body.
The‘extremities of the arc extend backwards beyond the ovary on either
side to about the level of thé front border or the anterior testis.

The viﬁellaria vary'in number from 17 to 22, of'ten appeayigg fower

due to their. close appression ta one another and to overlapping.

'The yolk cells are connacted by two main ducts which run acfoqs from

the free ends of the .arc to a small reservoir situated behind the
ovarye. A short narrow central yolk dudt, O;OiB mm, long, connects

the reservoir with the female duct. (Fige 3).

Musculcr System: - The body is peculiar in that it is divisible into
corticazl and medullary rcegions.. The internal orgeons lie in a central
spongy region, the spaces between the orgrns being troversed by cttenunted

nembrenous gtrands. .. The body-wnll mnsculature is continuous with a dense



- 6 -

glandular cortiocal region, which fills the entire body anterior to the
bitellaria. The body-wall contains tho usual three layers, circular,
1ongitud inal, and then oblique fibres. .iThe fore-body is traversed

by scattercd, weak, dorso=-ventral fibres. The external hemisphwarisal
portion of the rhynchus, bearing the singie circlet.of spines,:is |
highly muscular having denscly packed radial fibres. The long tapered
internal portion of the rhynchus possesses a thin muscular wall,. and
contains four principal internal tracts of dorso-ventral fibres.

The muscular tracts‘are arfanged in a characteristic oblique fashion
there being two on e‘ither' side of the sagittal plane. (Fige 5)e Between
the dorso-ventral muscle layers the rhynchus is filled with large glaﬁd

CBll?o

Nervous Systém; A oentral- nervous maSs, céhsiating of two ganglia
connected by a short thick commissure,zlies imnediately dorsal to the
rhynchus and near its posterior end. Antériorly,ythe-ganglia are
continuous with two stout nerves, which run forwﬁrds on eithor side
of the'rhyhchus for o short distance before'bréaking up into fine
nervese. 'Pdstefiony the ganglla are confinuéus wiéﬁ two stout nerves
which ‘diverge and pass downwards to the ventral surface, in which

position they continue backwards.

Disoussion:  The sub-family Prosorhynchinae was set up by

Ohdner (1905), to inolude Ps_squamatus Ohdner, P. oruoibulum (Rude) and

P. aculeatus Ohdnecre The essential featurcs of Ohdner's diagnosis

are the presence of a rostellum and the configuration of the yolk
foliicles in the form of an anterior arc, or comnvex Bow, in the fore-
bodye - Meny spécies have been admitted to the sub~ family which
posseséés an éttachment organ in fhe form .of a rostellum or rhynchus, -
but mhich have the vitellaria arrenged in tﬁo lateral groups no:

fusing anferiorly( The prcsence. of an aétachment organ_in the form of
a musouler rhynchus has remainedfthe distinguiahing feature of the
sub~family.  Within the group tﬁere is muoh qonfusion and disagrecment
between workers as to the validity.of various species and genera. -

As Manter (1940) remarks,.such confusion "invariably accompanies the
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early taxonomic history of a group which is being rapid ly expanded".

The species most closcly related to the form described above are

found within the genera Prosorhynchus Ohdner, and -Skrjabiniclle

Issaitschikow (the latter not accepted as a valid genus by some workers).

The genus Skrjabiniella was‘set‘up fdr Proéorbynchus aculeatus on the

basis of the testes being on cither side of the body, the mouth being
situated in the posterior half of the body, and the uterus rot extending
anteriorly to the vitellaria. Manter (1934) does not consider these

characters to bc of generic importance and regards Skrjebiniclla as a

synonym of_Prosorhynchus. Joncs (1943), however, would show the

velidity of Skrjabiniclla by arranging cleven speciecs of Prosorhynchus

into two groups upon fi&c charecters which he regards as of generio
importance, viz, the shape of the body (whether clongate or oval), -the
errangemcnt of the testes (in tandem or symetricall&'on eitber gide of
the bOdy), the shape of the rhynchus (cénical or oval), the position

of the mouth relative to the anterior testis (anterior or posterior)
and the arrangement of the vitellaria (in two scparated lateral groups
or in an anterior convex arc). Jones shows that the eleven spccies,
with two exccptions, fall into two groups upon all five characterse

P._aculeatus Ohdner, P. squemntus Ohdner, P. uniporus Ogaki end

P._grandis lcbour are placed within thc gonus Skrjobiniclla;,whilc the
remnining specics dealt with, vize Po fncilis (Ozcki), Pe. cortei Trave,

Arte, ~nd pcre, Po platycaphali‘(Yﬁmaguti),:P. manteri Srive and

P._rrabisna Srv,.aré plaoed within the genus Prosorhynchus s. stre This

scheme brerks down when further species arc considered, e.ge P.rotundus

Menter 1940 falls into the genus Skrjebiniella upon body shepe, but in

Prosorhynchus s, stf. upon the remnining four oriteria adopted by Jones;

P. _gonoderus Manter.1940 rcsembles Prosorhynchus s. strein -its elongate

form and conical rhynchus, but hes the testes arrenged in the menner

cheracteristic of Skrjebiniclla speciess It cppeers, therefore, that a

separation of the two genera bascd upon five characters is unsatisfactory,
espeoinlly as such charscters as the form of thc body and the positions
of the testes relative to onc anothor nnd to the.position of the mouth

arc somctimes
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difficult to determine in highly extemsible forms.

It must be remembered that if the nature of the configuraton of the yolk

follioles is to be used as a means of dividing Prosorhynchus Ohdner into

two genera, those species which conform with Ohdner's génerio

diagnosis, viz. P. agulcatus, P.. squamatus, Pouniporus and P. grandis,

should remain in the genus Prosorhynchus.

The use ofbthe configuration of the yolk follicles as a feature of
diagnostic importance has reoceived much attention in the Bucephalidase,
Isseitschikow (1928) attempts to_aividé the family into two sub~families
upon this character. Pigulewsky (1931) regafds the configuration of
the yolk follicles as a means of dividing the sub-family Présorhyn—
chinae Ohdner into two tribes, Prosorhyﬁchia and Gotonia. Tke vaiidity

of Gotonius Ozaki has not been acoepfed by subsequent writers with the

exception of Yamaguti, who described Gotonius platycephalis

The form of the attachment organ remains an important diagnostic

oharacter within the Bucephalidacs. As two distinct types of rhynchus

oocur in different Prosorhynchus species, 1t scems possible that any
natural cleavage within the genus will emerge upon consideration of
the nature of the rhynchus and the oonfiguration of the yolk follicles.

In the following teble the known species of Prosorhynchus are listed

and the form of the rhynchus and the configuration of the yolk follicles

stated in each oase:

GROUP 1..

P._aculeatus Ohdner ' Yolk follicles in Rhynchus oval
- : an anterior arc
P, squamatus Ohdner " "

P, uniporus Ozakil
P, grandis Lebour , ' "

GROUP i1.

P. facilis Ozaki | Yolk' follioles in Rhynchus tapered
- two lateral groups . intermally.

P, cortai Trav., Art. & Per. " o "



GROUP 11 (Contd.).

P. platycephali (Yamaguti) Yolk follicles in Rhynchus tapered
. two lateral groups internally.

Py _manteri Sriv. " - : "

P. arabiana Sriv. D " "
P. ozakii Manter : " f ' . ow
P. rotundus Manter B : ' "
P. gonoderus Manter " ‘ n
P, pecificus Ménter " ' "

~Ps_atlanticus Manter . "

P._promicropsi Manter.

The natural clcavage into two groups is probably sufficient evidence
for assuming the presénce of two genera. As indicated above, the
" proposal to regard the specics listed in Group 1 as members of & genus

other than Prosorhyﬁchus is not penmissible,-- If any specics are to be

rcmoved from the genus Prosorhynchus Ohdncr they should be the members

of Group 11. The writer, thercfore, docs not regard Skrjabiniclla

as a valid genus.

The génus Gotonius Ozaki is the most suitable genus to receive the
members of Group 11 above, Srivastava (1938) attempts to show thet

Prosorhynchus and Gotonius are synonymous. However,. this conclusion

is based upon comparisons of body shape and relative positions of the
goneds, neither of which characters can be rcgarded eas a sound besis

“

for comparison in this group.

As Tclorhynchus arripidis, n. gen., ne. sp., possesses & conicel

‘rhynchus and yolk follicles in the form of en anterior arc, it is
regarded as anlinking forme It differs from the species listed above
in that the rhynqhus is armed with 2 single circlet of spines,

interrupted in the mid-ventral line.

Two members of thc Prosorhynchinae possessing rhynchal spincs have

been describcd, vize. Dollfustremc vancyi (Shen) and Dollfustreme

grevidum Monter, which have a triple row of spines. The writer

)
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oqnsiders Manter (1940) mistaken in agsuming that the spines of

Dollfustféﬁa”correspond to the cuticular folds upon the rhynchus of

Mordvilkovic Pigulewskye The outioular folds_shgwn in Pigulewsky's

illustratign“do suggest irrcgularly arrenged spincs but this
r¢semblence. seems insufficient reason to assume the synonymity of. the

tﬁo généra. Md:dvilkovia'is regerded as o volid genuss

Genus Telorhynchus, n. gen.

Dio.gnbsis:’ ' Prosorhyhchinac of clongntc form. -Rhynchus taperéd '

* internally and armed with a eingle circlet of spines, interrupted in
the mid-ventral linec. Body covcred with minute spines. Testes
diroctly, or slightly obliquely, one behipd the other in posterior
haif of body. Ovary pretesticular. Vitellaria in a convex bow in
the fofebody. Uterus not oxtending anterior to the vitellarie.
Laurer's canal presente Truc seminel vosicle absent.  Mouth situated

neer middle of the body-length.  Intestine simple, saccular, dirceoted

forwerds from the mouth.

-=000~
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FAMILY ALLOCREADIIDAE.

Sub-family OPECOELINAE Manter.
Genus COITOCAECUM Nicoll.

COITOCAECUM PARVUM n._ sp..
(Figs. 6-8).

Hosts: Galazias attenuatus Jenyns.
Pseudaphritis urvillii (Cuv. and Val).

Location in

Hosts: Intestine generally, rarely gall bladder.
Locality: Near Bower Monument at East Risdon near Hobart.

Fregquency: Usually 1-6 in the first host, rare in the

second host, few when present.

External Features:
Trematodes of small but variable size, the average

dimensions being 0.86 mm. long and 0/34 mm. wide, under slight
cover glass pressure, The length of individual specimens
varies from 0.57 - 1.8 mm. The worms are of long oval shape
with a tapered anterior end, and are broadest in the vicinity
of the acetabulum or just behind that organ, In section the
body is slightly flattened dorso-ventrally. The acetabulum
is relatively large and strongly muscular, It is situated in
the posterior of the anterior half of the body, and measures
approximately 0.19 x 9.14 mm, The inner surface of the gape
may be papillate, The oral sucker is sub-terminal and

measures about 0,09 mm. in diameter.

The living trematodes are of a white translucent
‘appearance, and of a yellowish colour in the regiouns of the
vitellaria. The principal organs, vitellaria, testes, ovary,
and alimentary system can readily be seen when the animal is
viewed by transmitted light. A change in the proportions of
the body takes place as the young adults mature. Very young
specimens are broadest in the region of the testes, and the
acetabulum is situated about the middle of the body. Older
specimens show elongation of the body behind the acétabulum

accompanied by relative enlargement of the testes.
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The oral sucker leads by a very short
prepharynx into the globular muscular pharynx, which measures

0e48 - 0,72 mm. long and 0,44 - 0.76 mm. in diameter. This is

followed by the oesophagus, the length of which varies greatly
according to the general state of contraction of the specimen.
- The average length of the oesophagus is about 0,04 mm,

It has a fairly stout muscular wall composed of inner circﬁlar
and outer longitudinal muscles. The hind portion of the
pharynx and the whole length of the oesophagus are surrounded

by gland cells. The oesophagus joins the intestine, the two

rami of which are simple and tubular and run backwards laterally,
to unite below the excretory vésiclé forming a continuous arc.
The posterior intestinal arc lies along the posterior edge of
the hind testis. There is.no connection between the intestine

and the excretory vesicle,

The common genital pore opens on the ventral
surface to the 1eft and just anterior to the intestinal fork.
The testes are two large lobed bodies lying in tandem or
oblique fashion, within the posterior intestinal arch, The
hind testis is frequently larger than the anterior. They
measure approximately 0.16 x O® mm. and 0,17 x 0.1 mm.
respectively. The Qasa deferentia are given off anteriorly
and run fofward to the base of the seminal vesicle, where they
unite. The seminal vesicle lies within the anterior intéstinal
arch, dorsal to the acetabulum, and to the left of the mid-line.
It crosses the left ramus of the intestine just below the fork.
The vesicle is sac-like and‘may extend backwards to the
posterior edge of the acetabulum, but is frequently shorter,

It measures about 0.16 mm. long. Anteriorly the vesicle
tapers and enters the éirrus séc, where it passes over into
the ejaculatory duct. The seminal vesicle thus lies entirely
outside the cirrus pouch, with the exception of the short
tubular portion leading to the ejaculatory duct. The

ejaculatory duct is coiled once before leading into the common
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genital atrium. The terminal portion is thickened to form a
small unarmed cirrus. The cirrus sac is pear-shaped, being
narrow where it joins the seminal vesicle, and expanded to
contain the anterior coiled portion of the ejaculatory duct.
The sac measures 0.064 mm. long and 0,032 mm. broad at the

broad anterior region. Its wall is thin but muscular, being

composed of inner circular and outer longitudinal muscles.
Scattered darkly staining cells forming the prostate are present
in the anterior of the sac. There appears to be no distinct

pars prostatica.

The ovary is ovoid and lies on the right side of the
body directly in front of, or obliquely to, the anterior testis.
It measures approximately 0.09 x 0,06 mm. Anteriorly and
dorsally the ovary tapers into the oviduct. The oviduct passes
dorsally and divides, one branch leading into the ootype, the
other running across the body as Laurer's canal, The canal
forms a ventrally directed loop, and opens on the dorsal
surface by a pore situated to the left of the mid-line, at the

level of the yolk reservoir,

The ootype is situated about in the mid-line of the
body and passes into the uterus, which describes a few inter-
caecal turné before turning forward over the left side of the
acetabulum, When the proximal portion of the uterus is not
distended with eggs a slightly expanded»receptaculum seminis
uterinum containing sperms can be seen a short distance from
the ootype, Anteriorly, the uterus, together with the seminal
vesicle, passes under the left ramus of the gut and ends in |
a well-déveloped matraterm. This lies above the cirrus sac
and opens into the common genital atrium, just in front of the
male aperture. The eggs are ellipsoid, light brown in colour,
and measure 0.06 - 0076 x 0,032 - 0,04 mm. The number of
eggs present in the uterus is usually few, only five, six or
seven being found in small specimens, but in larger individuals

the uterus may contain twenty or more eggs. In small
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specimens the eggs appear relatively enormous. They have an
operculum, 0,016 mm. diameter, at one end. No filament is

present.

The yolk follicles are numérous, and extend lsterally
from the level of the‘pharynx to the posterior region of the
body, where they fill the body behind the testes, Laterally
the follicles lie above, below, and external to the gut

rami, occasionally surrounding them completely. Their shape

varies, but is generally ovoid, measuring 0,036 - 0.048 mm.

in greatest diameter, Anterior and posterior coliecting ducts,
on each side, fuse in a transverse duct. In the mid-line,

or slightly to the right of the mid-line, the transverse ducts
enter the spindal-shaped yolk reservoir, The median yolk duct
leaves the reservoir antero-dorsally, runs directly dorsally

and then turns and enters the ootype laterally (fig. 7).

A group of shell-glands surrounds the yolk duct where it joins

the ootype.

The excretory vesicle is large and ;lub-shaped. It
opens at the excretory aperture situated in the mid=line of the’
posterior border of the body, and extends forward as far as the
yolk reservoir, Near the anterior extremity of the vesicle
two main collecting ducts arise. These dupts run forward
beneath the rami of the gut into the neck region.

Hosts: Pseudaphritis urvillii (Cuv. and Val,).
Galaxias attenuatus Jdenyns.

Locality: Creek, near Bowen Monument, Risdon
(April, 1944).

Type: It is proposed to deposit the type specimen
in the Sydney Museum.

The general characters of the trematode place it at

once in the genus Gbitocaecum Nicoll. It seems to be most

closely related to c. snaspidis Hickman. The present writer

agrees with §tdnkard, Harshey and Manter that the absence of an
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annus and the minor differences from Opecoelus are not

sufficient reasons for removing Coitocaecum from the Opecoelidae.

Purther, that the family Opecoelidae should be abandoned and the

genera in that femily included with Coitocaecum in the sub-

family Opecoelinae Manter (1934) of the Allocreadiidae.




Opecoelus tasmanicus n.sp.

(Figs. Q"-I/L) .

E.Q.%.ES : Latridopsis forsteri Castelnau
-Lgéation in
Host: Rectum,
Locality: Host obtained from Hobart Fish Market.
Freguency: Eight specimens from one of two hosts examined.

(March 1946).

Principle Dimensions.

®

Oral Ventral
Length  Breadt
& eadth FOPSDOdy Sucker Sucker Eggs
1' 2‘ 74 O' 86 OO '76 Oo 24 Oc 59 o
20 2099 0077 0085 0024 0-59 52 X 32
3. 3¢ 34 0. 86 1.06 0.27 0.24 x 0.39 60 x 32
External Features: The elongate body is broadest at the level

of the testes. It tapers sharply towards the anterior end and
is bluntly roundly tapered posteriorly. In section the worms
are quite flat. The oral sucker is sub-terminal and is not
preceded by a lip. The ventral sucker is situated at the
junction of the first and middle thirds of the body length.

It is slightly elongafed transVersely and opens by a transverse
aperture, the lips of which are produced into five or six blunt
papillae. The ventral sucker is not pedunculate. In this
respect it differs from most species of Opecoelus. The common
genital aperture is situated to the left of the oesophagus mid-
way between the pharynx and the intestinal fork. The excretory
pore is at the posterior tip of the body. A further aperture,
the anus, occurs on the ventral surface just anterior to the
excretory to the excretory pore. The cuticle is smooth and
spineless. -

Alimentary System: The oral sucker is separated from the
pharynx by a short thin-walled prepharynx. The pharynx measures

0.14 mm. long by 0,09 mm. in diameter, and is followed by a
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muscular oesophagus leading to the intestinal fork. The
cuticle does not appear to extend into the gut beyond the
pharynx. The two remi diverge and rﬁn backwards on either

side of the body some little distance from the lateral margins.

Posteriorly they unite into a continuous arc which runs
parallel with the posterior border of the body. A blunt
caecum from the middle of the posterior arc passes backwards
to meet an invagination of the body wall forming a connecting

tube between the intestine and the anus. The gut wall lacks

conspicuous muscle fibres and is lined throughout by a flat-

tened epithelium containing numerous ovoid nuclei.

Excretory System: There is a median excretory bladder which
extends forwards as far as the ovary, lying dorsal to the testes.
Anteriorly the vessel gives off a pair of slender vessels which

diverge and run forward below the gut rami into the neck region.

Reproductive Systém: i. Male:- The two testes are

irregularly rounded lobed bodies lying one behind the other,
between the rami, in the third quarter of the body leungth.

They are elongated'transvéfsely and measure from 0.27 x 0.21 mm.
to 0.52 x 0.39 mm. The anterior testis lies immediately behind
the ovary and is separated from the second by a short space which
may be occupied to a more or iess degree by yolk follicles.

The vasa deferentia arise on the anterior borders of the'testes
and run forward above the ovary into the uterine regiomn. They
pass over the ventral sucker side by side and enter the

base of the seminal vesicle. In‘the "in toto" mounts the .
vesicle lies obliquely in front of the veuntral sucker, but in
the contracted uncompressed specimens sectioned, the vesicle

is seen to lie in.the mid-line, and to extend~backwards for a
considerable distance above the ventral sucker. The vesicle
has the form of an elongated sac which tapers anteriorly as it
crosses the left ramus of the gut and enters the cirrus sac.

The size of the seminal vesicle varies greatly in different

individuals. Very prominent gland cells which are highly
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vacuolate, are clustered about its thin wall. The cirrus sac
measures about 0,14 mm. long and 0.06 mm. in diameter. It is
quite muscular, possessing stout outer longitudinal and inner
circular fibres. The tubular exteunsion. of the seminal vesicle
lying within the sac leads into the pars prostatica. This
portidn of the male duct is short and is lined by the typical
tall empty-looking cells. It receives the fine protoplasmic
threads from the surrounding prostate gland which consists of
comparatively few darkly staining nuclei wiﬁhin the cirrus sac
and numerous frée cells clustered about the narrow duct leading
from the seminal vesicle. The pars prostatica is followed by’
the terminal portion of the male duct approximately 0O.05 mm.
long which is slightly thickened and constitutes an unarmed
cirrus. This leads into a short common genital atrium leading

to the ventral surface.

ii. Pemale:- The ovary is a compact kidney-
shaped body lying directly in front of the anterior testis,
with its long axis directed transversely. In four "in toto"
mounts the ovary measures approximately 0,30 x 0,15 mm. The
oviduct leaves the ovary at the middle of its antero-dorsal
surface, runs backwards and gives off Laurer's canal, This
winds a sinuous course forwards and upwards and opens through
the cuticle in the mid-line above the ovary. The canal contains
masses of spérms in one specimen sectioned. After giving off
Laurer's canal the oviduct expands into the ootype. This
receives innumerable protoplasmic threads from tﬁe cells of
the shell gland. The gland is well developed and diffuse,
extending right across the intercaecal sﬁace in front of the
ovary. The gland cells are large and well defined, each
containing a prominent nucleus and darkly-staining vacuolate
cytOplasm.‘ The female duct receives a short yolk duct from
the’yolk reservoir and passes into the thin-walled uterus.
Sperms may be present throughout the .entire length of the uterus

but the proximal loops consistently contain spermatic fluid and
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function as a receptaculum seminis. The convoluted uterus
fills the intercaecal spéce between the ventral sucker and the
ovarye. It passes over the ventral sucker near the mid-line,

and forwards along the left side of the seminal vesicle. The

terminal portion of the uterus is muscular and mey be disting-
uished as a metraterm. This opens into the common genital

atrium in front of thé male opening. The eggs are relatively
large and thin-walled, possessing a circular operculum 12 in .

diamater., They are roundly ovoid in form and yellow in colour.

The vitellaria are small ovoid and irregularly
formed follicles occupying the space between the lateral body
margins and theAgut rami. They are continued around the
posterior arch of the gut and the intercaecal spaces in the
vicinity of the ovary and the testes are largely filled by them.
The yolk cells are collected by lateral yolk ducts which lie
below.the gut rami. Just in front of the ovary transverse
ducts unite to form the central yolk reservoir. This tapers
into. a short duct which opens into the female duct. The
vitellaria do not extend forwards beyond the posterior border

of the ventral sucker.

Discussion: Opecoelus tasmanicus n.sp. seems most closely

related to O, mexicanus Manter, from which it differs in its
larger size and in- the nature of the papillae of the ventral
sucker., The seminal vesicle‘does,not extend posterior to the
ventral sucker in whole amounts and extended spec,:imens° In

this respect Q. tasmanicus resembles those species placed in

the genus Opegaster. However the vitellaria are entirely post-
acetabular, and the glands vresent in the forebody do not appear
to be concerned with the production of yolk. As Manter (1940)
points out, the genera Opecoelus and Opegaster are very similar.
It seems evident that the extent df the seminal vesicle and

the vitellaria are unsatisfactory reasons for sepérating the
genera. The tendency to raise minor differences to the rank

of important diagnostic characters has long been exihibited by
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some writers on this group. The preferable course would seem
to be the grouping of such similar species into one genus until
such time as sufficiently clear sub-groups appear to warrent

the setting up of several genera,
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Sub-family ALLOCREADINAE.

Gnathomyzon, gen.n.

Diagnosis: Small pyriform worms with a flattened elliptical
cross~-section. Integument spinoue. Ofal sucker sub~terminal.
Acetabulpm large, possessing a pair of lateral muscular

gripping jaws.' Intestinal limbs simple, tubular, reaching
aiﬁost to the posterior edge of the body.  Testes, one bhehingd
the other in the posterior third of the body. Ovary directly

in front of anterior testis. A large receptaculum seminis
present, lying transversely, the dorsal to the ovary. Laurer's
canal long. External seminal vesicle large and tubular. Cirrus
sac highly musculsr, containing a large internal semninal

vesicle, Diffuse prostate gland pfesent. | Definite pars
prostatica absent. No true cirrus present. Coils of uterus
few, intercaecal, and between acetabulum and ovary. Short
metraterm present. Genitel aperture to the left of the mid-line,
slightly in front of the intestinal fork. Excretory vesicle

tubular, bifurcating anteriorly.

Gnathomyzon insolens, Spen. .

(FigSQ '{'2"13)0

Small pyriform trematodes. Specimens fixed under
slight cover-glass pressure measured 1.40 - 2.00 mm. long, and
0.61 = 0.94 mm. wide at their broadest region, this being in
the posterior third of the body. The oral sucker is sub-
terminal and measures 0,14 - 0,19 mm. in diameter. The acetab-
ulum measures 0.32 mm. diameter and is remarkable in that it
possesses a pair of differentiated lateral thickenings or
gripping jaws, which are present aund identical in every specimen
examined.

The living animal has a white translucent appear-
ance, the principal organs, testes, receptaculum seminis, ovary,
vitelleria and cirrus pouch being visible in transmitted light,
The cuticle is covered with minute spines, and the active mobile

neck region of the body is leech-like in appeerance.



- 92 -

The oral sucker is followed by a short prepharynx
0.1 mm. long, which leads into the strongly muscular pharynx
which measures 0,08 mm. in diameter, The oesophagus is 0,08 mm,
1bng° It has a fairly muscular wall and 1eads.to the
bifurcation of the gut, whence the two rami of the gut run
backwards'as‘simple unbranched tubes almost to the posterior end
of the body. The bifurcation is mid-way between the pharynx
and the anterior edge of the acetabulum. There is no

connection between the gut and the excretory vesicle.

The tﬁo testes are transversely elongated and lies
one behind the other in the posterior third of ihe body. Under
slight cover-glass pressure they measure 0.44 x 0.13 mm. and
are slightly lobed in outline. The very slender vas deferentia
lead past th¢ left side of the ovary, and meet at the posterior
extremity of the seminal vesicle, which extends forward from
just behind the‘acetabulum. Postefiorly it is lérge and sac-
like, but narrbws and passes over the acetabulum as a thin
walled tube. _ At the anterior margin of the acetabulum the
vesicle narrows and passes into the posterior end of the cirrus
sac. Within the cirrus sac it expands into a large internal
seminal vesicle, which in. the turgid condition completely fiils
the cirrus sac except at the anterior end, where the vesicle
narrows into a short ejaculatory duct leading into the genital
atrium. The terminal portion of the ejaculatory duct is not
thickened or armed to form a distinct cirrué, but from the
appearance of the musculature at the anterior end of the cirrus
sac, it seems to be protrusible. The ejaculatory duct aﬁd
the tapered anterior end of the internal seminal vesicle are
surrounded by numerous small giand cells whose 1oﬁg thin ducts
can be seen leading through the muscular wall. There is no
distinect pars prostatica. The cirrus sac extends from the
level of the ahterior edge of the acetabﬁlum to the ‘genital
atrium, which is situated slightly to the left of the mid-line

at the level of the posterior edge of the pharynx. The sac

\
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thus passes under the left branch of the gut near the
bifurcation. It measures up to 0.13 mm. in diameter and

0.24 mm. long, and has a strongly muscular wall composed of

a thick outer layer of longitudinal muscles and an inner layer

of thick circular muscles.

The ovary is a transversely elongated ovoid body,
slightly indented in outline, and lying against the anterior
testise. It may be median or slightly displaced toward the
right side of the animal,. It measures 0.21-0.31 x 0.08-=0.13
mme Dorsally the ovary ﬁapers into the oviduct, the proximal
portion of which is expanded into a fertilization chamber;

The oviduct then passes transversely and dorsally towards the
left side, meeting a transverse passage, which expands on the
right side into a large receptaculum seminise. On the left

side, the transverse passage gives off the uterus ventrally

and continues across the body as Laurer's canal. The latter
forms a ventrally directed loop and returns to the dorsal surface
to open at a pore situated to the left of fhe mid-line, at the
level of the yolk reservoir. The uterus passes ventrally,
receives the median yolk duct from the vitelline reservoir, and
'expands slightly to form the ootype; into which open a group

of shell-glands having short wide ducts. The convolutions of
the uterus are intercaecal and few in number. They lie between
the acetabulum and the anﬁerior testis, ovary and receptaculum
seminis. The uterus passes forward over the acetabulum slightly
"to the left of the mid-line, and lying above the cirrus sac, ex— .
tends to the level of the genital pore. A short muscular
metraterm passes ventrélly to open into the common genital

atrium in front of the male aperture, The circular

muscles of the metrateem are continuous with those of the
ejaculatory duct. The eggs are ellipsoid in form and the

shell is dark brown in colour. They measure 0.056 x 0.032 mm.

and possess an operculum 0,008 mm. in diameter at one end.
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No filaments are present.

The yolk form a densely aggregated mass above,
below, and external to the ihtestinal rami. They extend

from the posterior of the body to about the level of the

middle of the acetabulum, and also occupy the nosterior region
of the body behind the posterior testis. The follicles are
somewhat angular in shape and vary in size from 0.048 mm.

in diameter to 0.10 x 0.03%36 mm. The yolk is collected by

tubules which unite main right and left longitudinal ducts.
The main 1ongitudina1 ducts of each side unite into the
right and left transverse ducts, which pass dorsally and
meet in the spindle-shaped reservoir situated to the left of
the mid-line and slightly behind the ovary. From the left

of the reservoir a short duct runs forward to the uterus.

The excretory pore is situated on a sunken papilla
in the middle of the posterior margin of the body. The
excretory vesicle is simple and tubular, and extends from
the pore to the posterior testis, above which it may extend
forward for a short distanée. The vesicle measures 0.3 mm. long,
and 0.03% mm. diameter, and is lines with a glandular
epithelium. At its anteriorlend it bifurcates into .two
main collecﬁing tubes, which pass forward on either side
of the hind testis within the dorso~-ventral muscles.
Theselmain tubes run towards the dorsal surface for a short
distance, pass downwards within the dorso-ventral muscles
and come to lie below the rami of the gut. Fine collecting

tubules open into the main tubes throughéﬁt their length.

Host Pseudolabrus tetricus Rich

Locality Derwent Estuary, Tasmania (March 194l)
Type It is proposed to deposit the type

specimen in the Sydney Museum.

AFPFFINITTES.
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AFFINITIES.

The general characters of the trematode place

it in the sub-family Allocreadiinea of the Allocreadiidae,

although it differs in that a prominent cirrus is not

developed. The genus is distinguished by its peculiar ventral

sucker. Manter (1934) described Myzoxenus vitellosus,

from Calamus calamus (Cuv. and Val.) and Decodon puellaris.

)Poey), which possesses apparently similar gripping
structures. Manter also mentions that. a rather similar modific-

ation of the ventral sucker occurs in Dolichosaccus

amplicava TravassoS.
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GENUS HELICOMETRA OHDNER.

Helicometra Neosebastodis, n. spe.
(Figs. (4 - 16)

External Featuregs: The body is elengate, being broadest at
about the middle length, and tapéring towards the estemities.
The body is flattened dorsoventrally, especially in the
posterior region, which is leaf-like, possessing frilled or
convoiuted lateral margins. Both anterior and posterior
regions of the animal are highly extensible. Specimens

- fixed uhder slight cover-glass pressure measure 3.02-5.9 rmm.

long and 0.7-1;0 mm. broad.

The oral sucker is subterminal, and is relatively
large for the genus, measuring 0.31-b.u9 mm. in diameter.
It tépers towards the prepharynx and has a longitudinally=
elongéted aperture. ' The acetab@;um is situated at the
junctibn of the first and second quaftérs of the body
length and measures O.29-d.u6 mm. in diameter. In each
of the ten "in toto'" mounts, the acetabulum was slightly
smaller than the oral sucker. }The common genital aperture
is situated on the ventral surface in the-mid-line, midway
beiween the suckers. There is a transversely-elongated aperture
the entrance to a deep pit, equidistant between the genital
aperture and the anterior edge of the acetabulum. The
excretory pore is situated in a depressed groove on the
dorsgl surface, near the posterior extremity. The cuticle

is smooth and spineless. As in Helicometra tenuifolia

Woolcock there are nufierous éhort finger—like‘sub—cuticular
canals opening on the surface by minute peres. These canals
are especially prominent along the lateral margins of the
body and about the border of the oral sucker. As suggestedt

by Woolcock (1937) they are probably excretory in function

Digestive System: The cavity of the oral sucker leads

‘through a short thin=walled prepharynx into the muscular pharynx.
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This measures 0.16-0.19 mm. long and is of the same

measurement in width anteriorly, but tapers posteriorly,

The harynx is connected to the gut rami by a museular
oesophagus of the same length as the pharynx. The wall of
the oesophagus contains stout outer longitudinal muscles

and weaker>inner circular muscles. The gut rami inerge
from the posterior end of the oesophagus and run backwards on -
either side of the cirrus-sac as sinuous tubes, somewhat
irregular in transverse sction. The walls of the rami are
fairly muscular, possessing muscles similar to those of the
oesophagus. The rami are lines by'an epithélium of
flattened cells containing large ovoid nuclei. Posterior
to the acetabulum, and rami are situated a considerable
distance from the lateral margins of the body, and estenc in
this position almost to the posterior extemity. The gut

is not connected with the excretory vesicle.

Excretory System: The excretory vesicle is a long slender

tube which extends from the excretory pore to the uterine
region and in position is ddrsal to the tests and ovary.
Anteriorly the vesicle does not terminate blindly, but breaks
up and diffuses into the regular spongy parenchyma which fills
the body between the coils of fhe uterus, The vesicle does
not extend further forward than the middle of the uterine
region. At the level of fhe reéeptaculum seminis, a

latéral duct is given off on either side, and runs obliguely
forwards and outwards coming to lie on the inner side of the
gut. The lateral ducts extend into the neck region as far as
thepharynx, where each terminates in a slightly expanded

chamber containing a large multi-ciliar flame,

Genital System - Male: The two testes are in tandem and

situated in the intercaecal space within the third guarter
of the body. They are roundly indented and variable in

outline. In the largest mounted specimen, which is 5.9 mm.
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in length, the testes measure 0.39 x 0.26 mm. and 0.33 X

0.3 pm. respectibely. The slender vasa deferentia leave

the mid-dorsal surfaces of the testes and run forwards
together dorsal to the ovary. They then diverge and pass

cn either side of the helical uterus, just within the
intestinal tami. The vas deferens frbm the anterior

testis lies on the left side, that of the posterior testis on
the right. Immediatedly posterior to the acetabulum the

vasa deferentia converge and pass together to the rear

end of the cirrus-sac. They ehter the cirrus-sac through

its ventral surface a little in front of its posterior end,
and immediately open into the large longitudinally-coiled
seminal vesicle which occupies 1its posterior half. The
cirrus—-sac is large and well developed, measuring as much

as 0.14 mm. in diemeter and extending from the genital

pore to the level of the middle of the acetabulum. It is
banana-shaped, being curved and tapered towards either

end; it lies genefally in the mid-line, but is displaced

to the left side in mounted or flattened specimens. The

sac wall is highly muscular, consisting of thin inner circular
and stout outer longitudinal nmscles. Near its anterior end
the cirrus—sac is connected with the ventral body wall by stout
lateral oblique muscles which probably aid the protusion of the

cirrus by drawing the cirrus-sac towards the ventral surface.

The internal seminal vesicle has a thin membraneous
wall, which contains widely separated nuclei. Anteriorly the
vesicle is constrictéd and leads through a sphincter into the
well-developed pars prostatica. This section of the male duct
possesses a thin membraneous wall lined by large columnar
vacuolate cells in which no nuclei are visible. Anteriorly
-the pars prostatica narrows and passes into the short broad
muscular cirrus, which extends to the anterior limit of the
cirrus-sac. The male duct now meets the metraterm, . the

muscular wall of the two ducts being continuous, and forms a
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short narrow cormon genital atrium leading to the exterior.

Genital System - Female: The ovary is sitdated

in the mid-line, immediatelY in front if the anterior testis

and sometimed contiguous with it. The ovary is charac-
teristically four-lobed, in the form of a transversely elongated
four-leafed clover and measures 0.08-0.19 mm. broad.

The ripe ova within the anterior lobe of the ovary measure

up to 0.008 mm. in diameter. The oviduct arises at the
anterior border of the ovary and runs upwards a distance of

0.08 mm to enter the #entral surface of the reéeptaculum seminise.
The proximal portion of the oviduct is very narrow. This
expands into a broader ciliated division leading to the
receptaculum seminis. The latter is spherical or pear-

shaped, depending on the degree of distension, and measures

in two sectioned specimens approximately O.13 mm. @n

diameter. The wall of the receptaculﬁm is membranous and con-
tains large flattened nuclei. The receptaculum is usually
situated to the left of the mid-line directl& in front of

the ovary, but it is occasionally median and directly dorsal

to that organ. Anteriority it is drawn out into Laurer's

canal, which passes forwards and upwards as a tnick-walled-
convoluted tube approximately 0.008 mm. in diameter, and opens on

the dorsal surface to the left of the mid-line.

A broad duct leaves the receptaculum seminis
immediately in front of the entrance of the oviduct and
passes towards the ventral surface for a short distance. It
then turns upon itself and expands into the ootype. The
thick wall of the ootype is surrounded by innumerable radiating
threads derived from the cells of the shell gland. | The
shell gland is exceptionally large and diffuse, surrounding
the female complex and filling most of the iﬁtercaecal space

in ffont of the ovary. The gland cells are most profuse
laterally. They are large with uniformly staining

contents and nosses large vacuolate nuclei. After receiving
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a slender duct from the yolk reservoir the uterus forms a

helix of eight or nine loops containing several hundred eggs
between the shell gland and the acetabulum. The uterine coils
enclose a core of snongy parenchymae. Immediatcly behind

the acetabulum the membranous wall of the uterus, containing
widely separa~ed flattened nuclei, abrupntly changes into the
thin muscular wall of the metraterm composed of weally-
developed inner circular and outer longitudinal muscles. The
metraterm passes over the acetabulum on the left side and then
forwards closely appressed to the cirrus-sac. It then passes
from a lateral position on the left side of the cirrus-sac

to a dorsal position aﬁ tits anterior end. The metraterm

may extend beyond the level of the genital pore before

turning downwards to open into the common genital atrium directly

in front of the male aperture.

The eggs are light orange-brown, ahd measure 0.06-0.068
mm. long, and 0.02-0,028 mm. Pbroad. At one end the shell
is drawn out into a long, hollow, tapering filament which
measures six or seven times the length of the egg. At the
opposite end of the egg there is an operculum. As the eggs
are arranged in close succession, with their filaments tapering
behind, a section through the uterus at any point shows a
number of the filaments cut through at differént levels,
The egg-shell is a double structure consisting of a thin
outer dense léyer and a thick inner light—c§1oured layer. The
. viteline follicles are small and variable in-shapé and size,
varying from ovoid follicles measuring approximately 0.08 x
0.04 mm. to sperical forms 0.028 mm. in diameter. The
follicles are very numerous and extend from the posterior
extremity to the levei of the first two or three uterine
loops. They lie above, below and outside the gut rami and fill
the post-testicular intercaecal space. Fine tubules connect

them on either side with anterior and posterior lateral yolk
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ducts which lie outside the rami. The lateral ducts fuse

" on either side into transverse ducts which run diredtly across
the body immediately in front of the ovary. The two
transverse ducts expand and fuse to form the yolk‘reéePVOir

to the right of the mid-line. A slender duct runs forward

. from the reservoir to the ootype.

Muscular System: The musculature of the reproductive

organe has been described above. The entire body wall is
strongly muscular, containing well-developed circular,
longitudinal and oblique muscles, which are especially
developed in the neck region. Dorso-ventral fibres are very
numerous throughout the body. The suckers present no unusual
features, containing the usual equatorial, meridional and
radial fibres. The oral sucker possesses no distinct
retractor muscles, but in connection with the acetabulum

there are ﬁell—developed anterior and posterior oblique

muscle bands running to the dorsdal body wall in front of the

preacetabular pit.

Nervous System: The pair of ganglia composing the

brain lie towards the dorsal surface of the anterior end of the
pharynx. = They are composed entirely of nerve firbes possessing
nuclei only around their periﬁhery. The gaﬁglia are connected
above and below the pharynx by slender commissures. Stour
nerves run directly to the dorsal and ventral body surfaces

on either side. The ganglia are continued posteriorly

into paired nerve chords immediately within the excretory

canals. These nerves were not traced backwards beyond the

oesophagus.
Host: Neosebastes thetidis Waite.

Location of Parasite in Host: Gut
: immediately behind stomach.

Degree of Infection: One to three parasites in
each of seven fish examined.
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Hosts obtained from Hobart fish market, December, 194lL.

Discussion: The species described above is most

closely related to Helicometra tenuifolia Woolsgociz, from which

it differs in the possession of 1qbed testes which are much
smaller than the acetabulum, and in the size and relative
proportions of the body. The locality and the host are

also distinct.’
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HELICOMETRA BASSENSIS Woolcock.

(Figet7)

Host: Platycephalus bassensis Cov, of Val.

Location in Host: Intestine

Locality: Derwent Estuary
Frequency: Four specimens in one fish examines. (Feb. 1945)

Principle Dimensions.

Length Breadth Forebody Oral sucker Ventral sucker KEggs

o217 0.36 0.72 0.19 0.28 60x28
2. 2.25 0. 51 0.47 0. 21 0.34L 56x28
3. 2.59 0. 49 0.68 0.23 0.33 60x28
Le 3.31 0.56 0.83 0. 24 0.37  60-70x28

There is no doubt that these trematodes represent

Helicometra bassensis, but the specimens are worthy of note as

the body is more slender and the testes are proportionately

smaller than in Woolcock's specimens. The host is the same

as that in which this species occurrs in Victorian waters.
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HELICOMETRA FASCIATA4., (Rud.).

(Pig. /18 )
Hosts: Neosebastes thetidis Waite.
Location in host: Intestine, immediately beyond stomach.
Locality: Host obtained from Hobart fish market.
- Freguency: Six specimens in one of six host fish

examined. (March 1945).

Principle Dimensions.

Oral Ventral

Length Breadth Forebody Sucker Sucker Eggs
1. 2.04 0.85 0.93 0.16  0.29 64 x 28
2. 249 199 999 0,19  0.36 88 x 26
3. 2.56 1.06 0.83 0.18  0.37  62-72 x 24
4. 2.79 1.08 1.11 0.19  0.36  72-88 x 24-28
5.  2.79 1.12 1.16 0.19  0.39  72-80 x 28-36
1.45 1.58 0.28  0.46 88 x 28

6. 3.63

Minor differences occur between these specimens and
descriptions of forms taken from different fishes in other
regions, but there seems every reason to include them in

H. fasciata. This species is one of the most widely

distributed 6f digenetic trematodes haviang been previously
reported from the Atlantic and Mediterranean QOcesans; Tortugas,
‘Florida; and liexico. This is the first record of its
occurrence in Southern waters. Its presence here is of
interest as its occurrence is now known to be from distant
Northern to Southern waters, in cold and in tropical seas

over a wide range of longitude.
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PAMTLY HEMIURTDAE.

Sub~family Derogeninae.

Derogenes crassus Manter 1934. ~

(Fige/9—~20)

Hosts: ‘ Physiculus_barbarta Guanther.

Location in Hosts: Gall bladder..

Locality: Hosts obtained from Hobart Fish Market,
Frequency: Seven specimens in one host (July 1945).

Absent from many hosts examined previously and since that date.

Principle Dimensions,

Oral Ventral

Length Breadth Forehody Eg

Sucker Sucker &8s
le 5.44‘ 1.12 1.50 0637 0.81 x 0.75 64 x 928-32
2., 3.21 1.03 1.29 0.34 0.75 x 0.756 58-64x 30-32.
3. 2.85 0.93 1.17 0034 0,67 x 0,67 60-64 x 28-32

The principle dimensions of three mounted specimens
are given in the aboye table, The four remaining specimens
were embedded and sectioned. = Unfortunately the hard thick
sﬁells of the innumerable eggs which occupy most of the body

prevented the preparation of successful serial sections.

Manter (1934) describes Derogenes crassus from a

singie mounted trematode which he regards as presenting
sufficient differences from known species to warrant the
formation of a new one. The present specimens are slightly
larger than Manter's specimens but resemble it closely in
proportion, the disposition of the internal organs and in the
size of the.eggs. There asppears to be a difference in the
form of the vitellasria, those of my specimens being roundly

lobed, while those of Manter's specimen ére described as
compact and unlobed.

It is possible that a more detailed examination of

the deep-water form from Tortugas, and of the Taémanian fgrm

may reveal gpecific differences, but ih view of the

inadequate material
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material available it seems quite advisable to include my

specimens in Derogenes crassus. Slight displacement of the

organs often occurs in the mounting of stout trematodes.
This accounts for the variation in the relative positions of

the ovary and vitellaria shown by the three mounted specimens

(Fig.nq,ﬂ.o). The occurrence of the ovary on the left side in

one specimen may not be due to displacement, but may represent

a varigtion within the species.
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HEMTPERINA  MANT'RI  m,sp

(Figs 2/-22)

Hosts: 1. Latridopsis forsteri Castelnau (Bastard trumpeter)

Qe C,/ZE‘_IO‘{”I}:ZUS, s/)ecf'aét/ls (Carp)

Incation in Host:  Stomach

Tocality: WHosts obtained from Hobart fish merket.

Frzsnuency of infection: The body is elongate, and almost round in scction

beinz only slizhtly flattened ventrally, The thick cuticle iz unspined
ond smnoth.  The body is bioadest st the level of the ventral sucker
ich g sifvoted af the Juhotion of the second end l:ot third of the
bady lengthe  In front of the ven’ral sucker the body tapers gradually
to the bluntly rounded anterior end. Posteriorly the body taners
strongly. The orel sucker is surmounted by a fleshy pre-oral lin.

The principlq dimensions of nine mounted specimens are given in the
followring tablé; Specimens 5 and 6 are t ose taken from the second host

mentioned aboves

T.ength Brea&th Forebody  Orel Sucker Ventral Suckef Eggs
1. 2.07 0.68' 0.93 . 0.24 0.50 32 x 12
2. 2.10 0.79 1,03 0.24 0.45 32 x 12
3, 2,93 0,64 1.08 0. 26 0.46 36 x 12
4, 2,44 0,81 1.11 0.29 0.62 36 x 12
5. 2.51 0.81 - 1.16 0. 27 0.52 32 x 12
6. 2,62 0.81 1,45 0,29 0,55 32 x 12
7. 2,62 0.83 1. 24 0.29 0.60 36 x 12
8. 2,67 0.78 1,35 0.31 0459 32 x 12
9 3,01 0.70. 1,47 0,28 0.55 40 x 8-12

The common genital aperture is situvated et the end of & protrusible
cenital cone, vhich is median in mosition, a short distence nchind the cral
sucker, The excretory armerture is a simple pore at the postarior extremity.

Dicactive Svatem:-= The oxal sucker is apnlied tc the vharynx postero dorsally

a premharyns beins sbsent.  The pharynx is slightly longer then its

diemeter, measuring o0.124 gm. x 0.08 mme  Posteriorly it opcps into a
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short oesonhasus vhoce wall is thinly muscular consisting of inner circuleorx
end outer Iongitudinal fibres. At its jumetion with the parynx, the oesorhemus
is narroy*bvt it repidly exmands int~ the oesophageal nouch frecuently seen in
this family.  The oral suckér, pharynx and oesophagus are lined by an
intcrnal extension of the cuticle. The gut rami arise from the dorsal wall
of the oesonhageal pouch. A nroximsl portion of each ramus is smooth and
unlined and runs directly outrerds from its origine The rami then turn
backvards an pass théough the long forebody. They be some distance

from the body mergins and enclose the uterus. They pass over the ¥entral
sucker lying closely together, diverge behind that orsan to encompess the
zhell gland and continue backwards side by side almbst to the posterior end
of the bodys  Throughout their length the rami are lined by large collumnsr
cells containing prominent nuclei.  These cells ave somewhat separated

from onz another and impart a sneckled enppearancz to the rami of the

sta‘ned "in toto" mountses The actual wall of the gut is membranous and

anparently lacks distinct muscle fibrese.

mxcretory System:- The posterior, single median portion of the excretory

vesicle is gquité short bifureating behind the level of the vitelleoria.

The two arms run forvard side by side' to about the level of the ovary.

They then diverse and come to lie beneath the gut rami. In this rosition the
péaircd cané.ls run forwerd throughouth the forebody. Anteriorly they pass towar
ds the dorsel surfece and are seen to be continuous with one another above

the ~herynx.

Penroductive Systom:i- 1. Male. There are tvo roundl trianguler entinre

testes lying elmoct side b; side in the nosterior» fifth of the b&dyﬁ In
goenimens 5 ond 6 of the above table the testes measured 0.26 x C. 21 and 0,13 x (
6.24 and 0.23 x 0424 and 0;19 ¥ 0.29 respectively, but they were either

lacking or partially disintegrated in the specimens taken from Latridoosis
forsteri. The testes lie immediately behind the vitellaria, ané vhen

fully devcloned their nocterior border is but a short distance in front of

the termination of the gut remi. The fine vasa deferentia were not

complethy traced forwards but were seen to unite at the vase of the seminal
vesicle midwey between the suckers The seminal vesicle takes the form of

2 sinuous tube 0.05 mm, in diameter vhich wyps forvard almost to the



bifurcetion of the grt.  Its well is membranous and c-n'eins videly

scéttered flattened nuclei. At its anterior end the vesicle narrows

ebruptly into a duct which runs forwards and downwards and opens throughb

a sphihoter into the pars prostatica. This measures O. 018 me. in diameter.

The lumen is very narrow due to fhe lining of" tall empty-looking cclls.

The pars prﬁstatica and the narrow portion of the seminal vesicle leading to it
are surrounded by the‘numerous cells which constitute the well-developed diffuse
prostate gland. Fine protoplasmic threads radiate backwards and outiards

from the wall of the pars prostatica to the vacuolate prostate cells. The
pars narrov and passes through the ;ome;what diffuse meridional muscles

which must be regarded as constituting'a Sinusssac; The typical prostatic
lining is lost and when the mele duct penetrates as far as the centre of the
sinus-sac, it receives the metraterm posteriorly, forming the genital

sinuvs or hermephrodite duct. The éinus—sac meagures 0.068 mm. in diameter

and appears to be resvonsible for the eversion of the genital cone through

vhich the hermaphrodite dﬁct passes to the genital aperture situated at

its extremity.

2. TFemale:- The ovary is situated a short distance in front of the testes
in a median poéition. It is globular and in specimens mounted under cover-
glass pressure appears transversely elongated measuring 0.098 - 0.19 x 0.16 -
0,29 mm,  The nuclei in the ovary mcasure 0,008 mme in diameter. Dorsally
the ovary passes into a narrow oviduct which runs directly dorsal for a
short distence. It then turns abruptly and receives Leurer's canel. This
runs forward sinuously for a short distance and opens on the dorsal surface,
in the mid-line. The canal is slightly dilated a short distance from

its origin and may function as‘a receptaculum seminig. Laurer's canal
measures 0.015 mm. in diasmeter but is lines by a thick ncn-staining leyer
which leaves only a narrow 1umen;' A very short distance from its

junction with Laurer's canal the oviduct receives a short narrow yolk duct
from the central yolk reservoir, and enters the compact shell gland. The
latter is globﬁlar and measures 0,09 mm. in diameter. The numerous cells
of the glend display ebundant conients and nrominent nuclei. Yithin the

shell gland the female duct runs backwards describes a complete turn and

ruhs antero-ventrally as the ootypes
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The vitelline glands are two entire ovoid bodies lying on either
side of the ovary and extending slightly beyond that organ posteriorly.

They are aporoximately equal in size measuring about 0.16 x 0O.11 mm, and

vary only slightly in form in the mounted specimens. The glands are

bounded by thin membranous walls and are loosely packed with yolk cells.

The cells contain yolk particles and large spherical nuclei each with a single
préminent nucleoluss A yolk duct leaves each gland on its innerﬁost

surface and runs obliquely dorsally between the ovary and the gute They
unite into a fairly large yolk reservoir dorsal to the ovary and

imnediately behind the origin of the oviducte

After leaving the shell gland the female duct expands slightly into
the uterus, This describes many loops and forms a compact mass below
and in front of the ovary, and which extends forvard to the ventral
sucker. The uterus then passes over the ventral sucker between the gut
rami end describes a helical spiralled course to the level of the
prostéte gland. Here it narrows into a muscular metraterm 0.028 mm.
diameter which runs forwards and dovnwards and oenetrates the sinus-sac.
It opehs through é $tout sphincter into the common genital sinus which
measures 0.024 mme in diameter and 0,06 mme. léng when the:. genital cone
is retracted. The first loops of the uterus contain numerous sperms and

function as a uterine seminal receptacle.

The innumerable eggs are light brown in colour. They are elongate
bearing a bluntly rounded operculum in front and at the other end tapering
into a very long slender filament which is many times logger than the
body of the egge | |
Discussioni- The genus Hemiperina cas set up by Manter (1934) for a

single species. Hemiperina nicolli. Menter did not include this species

in the genus Hemipera Nicoll "because of the evident lack of a citrus sac,
absence of a seminal receptacle. better prostate gland and much smaller
eggs." The species described sbove is identical in size with Hemiperina - " -
nicolli and closely viscibles it in structure. . The chief differences are

in the form of the seminal vesicleand the presence in -Hemiperina manteri of a

weakly develop=zd sinus-sac, The genus Hemipera Nicoll contains +two species

H. ovocaucata Nicoll and H. sharpei Jones.




The four allied species are compared in the following table:-.

Hemipera

Ovocaudata.

Host: Levadogaster gouanii

ME Stomach
Host: -
length: - 1.54 > 0,56 nm,

r. Oral Sucker:- 0.22 mm,

Ventral Sucker:- 0,4 mm.
Teminstion OL Cirrus-sac
male duct:- present containing

prostate gland,
Vesicula seninalis
externa present.

" Female No distinct
Comnlex:-  Receptaculunm sem.
Laurer's canal
eonarently absent.

Bggs:- 100 x 27 vwith short
filamenis.

Cenola rubescens

Under Gill-cover

4,77 x 0.85 nm,

0.37 ™.

0.74 mm.

Cirrus-sac
present, probebly
contains prostate gland,
and seminal vesicle.

Prominent receptac.
sem. present. Laurer's
canal present

100 x 38 vith
filement: ebout 11
times egg length.

Hemiperina nicolli

Chaunas nuttingi

Diplacanthopoma
brachysoma

Dibranchus

Stomach

2.07-3413 x 0.72 - 0.87

ratio 2 : 3 o0or 3 ; 4

Cirrus-sac
absent. WVell
developed free
prostate gland and
seminal ves. present.
Vesicle sac-shaped and
muscular.,

Recentac. sem. uterum
oresent. Laurer's canal
not described.

44-52 x 16-20 vwith filaments
at least 20 times egg length

Ho manteri.

Latridopsis
Torsteri
C heilodach 7’/05
séecmb;hs

Stomach

.ml-b-»

2,07 - 3.01 x
0.68 - 0,83

0. 24 - 0,31 mmi

0o 46 - 0.62 mn.

Sinus-sac
weakly developzsd. Vell
developed free prostat
gland and seminal ves.
nresent. Ves tubuler,
thin welled.

Recentace sem.
uterinum m»resent
Laurer's canal present.,

37=40 x 8~12 vrth
filaments at lzesst
times egg T_ength
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Although a reakly develo~ed sinus-sac is present in Hemiperina mangeri
this structure doss not corresnond to the cirrus-sac of Hemipera but is
parallel rather with the sinus-sac of Theletrum. The generic diagnogis

of Hemincrina must therefore be amended to include forms in which a sinus-

sac is in evidence.
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Sub-family Sterrhurinae.

STERRHURUS MACRORCHIS new Species.
(Figs. 23-27)

External features, - Stout, spindle-shaped trematodes, little

or not at all, flattened dorso-ventrally. The type-specimen
measures 2;9 mm. long and 1.09 mm wide under slight cover-glass
pressure, and has the 'tail' orl'ecsoma' completely withdrawn
(fig.)s The 'tail' is capable of eversion to a length of
approximately 0.5 mm., being poorly developed in comparison

with that of most other members of the genus Sterrhurus.

The oral sucker is sub-terminal and
directed ventrally. It measures 0,36 mm, in diameter and
is bounded anteriorly by a narrow lip,. The acetabulum is
situated at about the posterior limit of the front half of
the body. It is circular in outline and measures 0,57 mm.
in diameter. The ratio in diameter between the acetabulum
and the oral sﬁcker in the type and paratypes varies from
1.5 to 1.6, Immediately in front of the acetabulum there
is a deep'transverse groove, the pre-acetabular pit. The
common geﬁital aperture is situated in the mid-line, half-way
between the anterior extremity and anterior border of the
acetabulun, The excretory aperturehis at the extreme tip
of the 'tail'. The cuticle is quite smooth and spineless.
The extensive uterus, filled with orange-brown eggs, imparts
a brownish appearance to the posterior half of the -body,

which elsewhere appears light-yellow.

Digestive System. -~ The cavity of the oral sucker opens

directly into the pharynx, a prepharynx being absent. The
musculature of the pharynx is quite independent of that of
the oral sucker. The pharynx measures 0,16 mm, in diameter
.end is of approximately the same measurement in length.

The pharynx opens through a strong sphincter into a short



irregular chamber, the oesophagus, the wall of which is
strongly muscular, possessing inner circular and outer
longitudinal muscles. There is also a strong sphincter at
‘the posterior end of the oesophagus separating it from the
gut, From the oesophagus the gut rami run directly outward
as smooth tubes for a distance of about 0.1 mm. This region
and the oesophagus, pharynx and the oral sucker are lined

by a thin layer of the cuticle. In each ramus a weakly
developed sphincter separates the proximal smooth region
from a short expanded chamber, lined by an epithelium which
almost f£ill the lumen. This is the gland-stomach, The
strands in other species have been described as protoplasmic

threads, strands of mucus, and as cilia. The left and

right gland-stomachs\narrow and then expand into smooth

sinuous tubes which extend backwards, near the dorsal surface,
almost to the posterior extremity, occasionally entering

the 'tail' for a short distance. Posterior to the gland-
stomachs the rami are lined by columar epithelial cells with
basgl nuclei, They possess a thin muscular wall consisting
of inner circular and outer 1ongitﬁdinal fibres., The entire
length of the gut is surrounded by a dense absorptive layer
containing humerous nucleim which is most developed in the

vicinity of the oesophagus.

Excretory System - The excretory vesicle extends from the

excretory aperture to the level of the middle of the acetabulum
as a thin-walled sinuous tube, which passes through the ﬁterine
coils, to the left of the ovary. At the anterior end, the
ventral wall of the vesicle becomes raised in the mid-line,

and further forward fuses with the dorsal Wail, dividing the
éavity into two approximately equal tubes. These paired
vesicles diverge and come to lie near the lateral margins of

the body. In this position they pass forwards to the level

of the oral sucker, turn sharply inwards and fuse to form a

continuous arc dorsal to the oral sucker,
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When the 'tail' is withdrawn the posterior
vesicle lies contorted in the uterine region and the
excretory aperture opens into a chamber lined by the
invaginated body wall. The excretory products escape through

a posterior narrow ridged channel,

The surface of the entire excretory system is
covered by a minute spherical droplets, arranged singly, in
short chains or in small aggregates. They are also present
on the surface of the posterior chamber formed when the
'tail' is withdrawn and are apparently due to some excretory

product,

Genital System - (1) Male -~ The testes are two relatively

large ovoid or roundly treangular bodies lying symmetrically
near the lateral margins, slightly towards the dorsal surface,
at about the middle length of the body. Their anterior border
is at the level of the middle of the acetabulum. They
measure O,4 mm., broad and O.47 - 0,59 mm. long, The vasa
deferentia leave the anterior borders of the testes and run
forward obliquely to open together into the base of the large
seminal vesicle, The vesicle is S-shaped and is divided

into two regions, namely, (a) a large thin-walled posterior
portion which is folded upon itself, and (b) a smaller anterior
portion which has a thicker muscular wall composed of inner
longitudinal and outer circular fibres, and which is

connected to the posterior portion by a narrow neck, The
anterior division connects with the pars-prostatica by a
constructed muscular tube which terminates in a well-developed
sphincter, The pars-prostatica has a muscular wall with a
glandular lining of cubical empty-looking cells. It is
tapered anteriorly and measures 0,16 mm. long, and near the
posterior end 0,06 mm, in diameter. For the greater part of
its length it is enclosed wifhin the dorsal musculature of a

I
large muscular sac, the so-called 'sinus-sac'. Anteriorly
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the pars-prostatica opens through the antero-dorsal wall
of the sinus sac and surrounds the pars-prostatica. The
cells of the prostate gland are very large and vacuolate
with prominent nuclei. The large sinus sac is ovoid in
shape, having its long axis directed dorso-ventrally and

measuring approximafely 0.3%9 . mm,. x 0,21 mm,

The large dorsal cavity has its own wall.
This is membranous and closely applied to the wall of the
sinus sac dorsally. Ventrally and laterally there is a
space between it and the sac wall filled by vacuolate spongy
tissue, The wall of the expanded chamber is continuous with
the ejaculatory duct and the musculature of the sac around
the base of the small 'collar'. In the ventral floor of
the expanded chamber there are two distinct muscle fibres.
A narrow pore leads throuéh a muscular thickening of the
floor into the cavity of the mermaphrodite duct is wide and
highly muscular, having stout longitudinai muscles running
from the body wall to the floér of the expanded chamber and
inner circular muscles which project into thehcavity.
As the hermaphrodite duct is directed dorso-ventrally it

does not extend posteriorly to the level of the common genital

aperture as is the case in many other spécies of Sterrhurus

(fig.9%)

(2) PFemale = The ovary is a large, smooth,
oval body lying immediately behind the right testis, slightly
towards the dorsal surface. It measures 0.31 mm, X O.L42 mm,
and has its long axis directed transversely. The largest
ova in the ovary measure 0,008 mm, in diameter, The oviduct,
the thin wall of which contains large flattened nuclei,
leaves the ovary ventrally. On the right side it meets a
duct which leads backwards into the receptaculum seminis.

The oviduct passes venfrally a further 0,02 mm, and meets the
short yolk duct. It then passes backwards as the ootype

into the compact shell gland, turns upon itself, and passes
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directly forward to eﬁerge anterior to the level of the
origin of the oviduct. Tﬁe‘tube expands slightly into the
relatively narrow proximal portion of the uterus. This
circumvents the shell gland and receptaculum seminis poster-
iorly and f£ills the body on the right side between the
vitellaria. = The uterus then passes backwards to fill the
body posterior to fhem. The first loops of the uterus
contain abundant sperma, indicating their function as a

receptaculum seminis uterinum,

- The shell_ gland and the receptaculum seminis

are closely approximated into a compact organ between the
ovary and vitellaria, the shell gland being anteroventral and
the receptaculum postero-dorsal. The shell gland contains
dense gland cells arranged radially around the U-shaped

ootype (fig.i?); The receptaculum seminis has an extensive
cavity incompletely divided by thin partitions into four or
five compartments. In the four specimens sectioned the
receptaculﬁm was devoid of contents. The single pair of
vitellaris lie near the three blunt expanded lobes. The yold
ducts arise near the .inner borders of the vitellaria, converge
sharply.ahd‘unite to form a very short common yolk duct.
The yolk cells measure as much as 0,012 mm, in diameter.

The exte#sive coils of the uterus occupy‘the body space behind
the tothe left of the vitellaria and passing forwards fill

the space between the testes. In extended specimens the
posterior uterine coils may enter the base of the 'tail',
The innumefable uterine eggs are iong-oval in shape, measuring
0.02-0.024 mm, long and 0,008-0.1 mm, broad and are orange-
brown in colour, At the-level of the hind edge of the
acetabulum the wall of the uterus, which is membranous and
contains flattened nuclei, abruptly narrows and becomes

muscular, possessing outer longitudinal and inner circular

fibres, This narrow muscular portion measuring approx-—



imgtely 0,01 mm. in length expands into a thin-walled tube
of the same length, which abruptly narrows and passes into
the metratemrm, The metraterm is highly muscular and, in
addition to the outer longitudinal and inner circular muscle,
has a lining of cuticle. Anteriorly it penetrates the wall
of the muscular sac and passes forward immediately below the
thin-walled dorsal chamber. Directly below the male
aperture in the floor of this chamber it passes into the

short broad hermaphrodite duct.

The metraterm is divided into two portions by
a constriction at the level of the middle 6f the acetabulum,
In the contracted state the distal muscular and thin-walled
portions of the uterus and the proximal portion of the

metraterm are coiled into a compressed helix, .

Muscular System =~ The oral sucker and the acetabulum present

no unusual features. They possess the normal equatorial
meridonial and radial muscles. The body-wall is composed
of the usual circular, longitudinal, and oblique muscles.

It is highly muscular in the ‘'neck' region, but behind the
acetabulum the musculature is weak.’ Througpout the body-
length, the ventral body-wall is the more muscular. In
addition to the posterior oblique retractor muscles of the
oral sucker there are a few very large hollow fibres, derived
from the longitudinal muscles of the dorsal body wall, which
curve forwards and downwards and are inserted in the antero-
dorsal wall of the sucker. Weak oblique muscles run forwards
and dovnwards from the dorsal body wall to the pre-acetabular

pit.

Nervous System =~ The nerve ganglia are situated on either

side of the anterior portion of the pharynx, Ganglion cells

are numerous near their dorsal periphery, The dorsal nerve

commissure bends slightly forwards ang lies above the oral
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sucker, while the ventral commissure bends backwards and

lies beneath the oesophagus, giving off nerves to the anterior
regions of the gut. Ventrally the ganglia give off two
slender nerves which diverge and pass downwards to lie near
the ventral surface. These lateral nerves were traced as

far as the level of the genitalaperture.

HOST. - PHYSICULUS BARBARTUS Gunther.

LOCATION IN HOST - Pharynx and stomach.

FREQUENCY - Present in one of ten hosts examined.
Hosts obtained from Hobart Fish Market,
October, 1944,
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THE STRUCTURE OF THE TERMINAL GENITAL DUCTS
IN THE GENUS STERRHURUS LOOSS.
(F@w,28~33)

Looss (1907a) in his diagnosis of the genus Sterrhurus

remarks of the terminal genital ducts, 'Der den Cirrusbeutel
ersetzende Muskelsack hat birnformige Gestalt, und umschliesst
ausser dem Ductus ejaculatorius, auch den Anfangsteil des

Hetraterms und den kurzen Ductus ejaculatorius, dessen

Endabschnitt zu einem kugelformigen Hohlraum erweitert ist.

In diesen tritt von hinten her die ausserhalb des Beutels
gelegene Pars ﬁrostatica wobeil ihr innerer Belag lippenartig in
den Hohlraum der Blase vorspringt. Oft setzen sich die
Secretmassen auch mehr oder minder weit a®if die Wand der

Blase fort.' Looss includes in the genus .the following

species, S musculus, S. imocavus, S. grandiporus (Rud.) and

8. fusiformis (Lilhe). In an extended account of the type

species (S. musculus) Looss ( 907b) states his conviction that th

cavity or bladder within the cirrus sac represents an expanded

portion of the ejaculatory duct. He says_'Der mannliche
Leitungsweg, der nach seinem Austritt aus dem Ductus

hermapliroditicus als Aquivalent eines Ductus ajaculatorius
betrachtet werden kann, erweitert sich nach kurzem Verlauf
unvermittelt zu der mehrfach erwahnten Blase, deren Vorhandesnseir
anscheinend die birnfBrmige Gestalt des Cirrussacks bedingt.

Ihr innere Auskleidung 1st ohne Zweifel eine stark verdiunnte,
aber direkte Fortsetzung der Auskleidung des Ductus ejaculatorius,
denn man sicht beide kontinuierlich ineinander Ubergehen; eine
aussere Muskelauflagerung scheint der Blase zu fehlen', Looss
also states that the pars-prostatica projjects into the

expanded bladder like the opening of the womb, and that of

the wall of the expandéd portion of the. ejaculatory duct is
covered with droplets of prostatic secretion in most of his
specimens, but in some is free from these, and the bladder

filled with groups of spermatozoa.

Linton (1910), briefly describes S, monticelli and

The detailed

records some specimens of § fusiformis (Lﬁhe).
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structure of the terminal genital ducts is not given, but an
illustration of a lomgitudinal section through the fore-body of

S. monticelli shows a large 'cirrus' projecting into the common

genital duct. Linton's figure of longitudinal section

through the fore-body of the S fusiformisshows the expanded

bladder within the dorsal end of tha eirrus sac lined by tall

cells and labelles ‘'duct of pé%tate'.

Nicoll (1915) describes S brevicirrus and states that a

'Prostate vesicle' is present at the base of the cirrus sac. A
- detailed account of the species is not given, but Nicoll remarks

that his species displays all the typical features of the

of the genus Sterrhurus Looss.,

Manter (1934) describes S laevis S floridensis, S.

robustus, S. profundus, and s. praeclarus, In S. laevis the

cirrus-sac or sinus sac i1s described as short and very broad
and mostly occupied by the 'prostate vesicle' which is itself
almost filled by the tall cells which 1 ne its wall, In

this species the éeminal vesicle is conspicuously divided.intp
two parts, one of which is anterior and the other usually

posterior to the ventral sucker. In S, floridensis there

is. a spherical 'prostate vesicle' within the base of a

clavate cirrus sac. The vesicle is shown to be lined by tall
cells similar to those usually lining the pars prostatica,

and the metraterm meets the male duct immediately in front

of tﬁe vesicle, forming a 1qng'sinous ductus hermaphroditicus.

Se Praeclarus differs from perviously described species in that

the cirrus sac is much reducéeéd and the metraterm meets the
male duct at the anterior end of the pars prostagica which

is near the genital pore, In S. robustus the cirrus sac or

sinus sac is totally lacking, the ejaculatory duct and ducts
hermaphroditicus being simply tubular in form. lanter describes
the prostate gland as lying free around the prostate vesicle anad
shows the seminal vesicle lying mainly behind the acetabulum

and conspicuously constricted into two parts. He remarks that

S. profundus presents so many peculdarities that it might
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warrant the formation of a new genus; and in his specific
diagnosis states "Genital atrium very short; ejaculatory
duct long, narrow, straight or slightly sinuous, widening

opposite the pharynx to form a thick—Walled prostate vesicle'.

S. profundus differs from all previously described species

in that the seminal vesicle is undivided, the genital pore far
anterior, etc. Manter states that as it is difficult to arrive
at a logical generic limitation, at the time he prefers to

place this species in the genus Sterrhurus, In none of the

species ofSterrhurus described by Manter is there present any
structure projecting into the cavity of the prostate vesicle as

described by Looss.

Yamaguti (1934) describes S. inimici, and puts forward a

new interpretation of the terminal portions of the genital ducts,
He regards the expanded bladder at the base of the 'sinus sac'

as a greatly expanded ductus hermaphrod&ticus. Since Yamaguti
(1938) rescinds this interpretation after further examination

oﬁ the sbecimens, it need not be elaborated further. Stunka rd

and Nigrelli (1934) describe S. branghialis. The copulatory

organs and 'sinus sac' of this species agree with those of

S. musculus Looss, except that the ductus hermaphroditicus is

somewhat longer. These authors express the view that

S. praeclarus, S. robustus, and S. profundus of Manter should not

be indluded in the genus Sterrhurus Looss, but do not attempt to
re-classify these species. Stunkard and Nigrelli express the view
that the Ductus hermaphroditicus is undoubtly formed 'by fusion

of the digal parts of the metraterm and ejaculatory duct, '

Park (1936) states that ZILooss refers to the vesicle at the .-
hase of the 'sinus sac' as 'merely the vesicular expansion
between the pars prostatiéa and the ductus hermsphroditicus’'.
However as shownabove, Looss expresses the definite opinion that
" this vesicle revresents an expanded portion of the ejaculatory

duct. In S. msgnatestis Park the prostatica projecté into the

'prostate vesicle' within the 'sinus sac' (or cirrus sac) in the



same. manner as in S, musculus Looss, but it bears at its

innermost extremity a nozzle or collar which, according to
Park, 1s covered with minute spinules. Park regards this‘nozzle
as pepresenting a cépulatory organ or true cirrus and designates
the expanded portion of the male duct intowhich it projects a
;cirrus vesicle'. In view of the muscular nature of the 'sinus-

' and cirrus vesicle' Park predicts that the 'Cirrus' may

sac
be protusible at the time of copulation. The aperture

connecting the 'cirrus vesicle' with the hermaphrocite duct is
regarded as representing a very short ejaculatory duct. Park
remarks 'However this is not a true one in origin, although it

may be functioning as such in those speéies lacking a cirrus.

It is probable that the duct is derived from a modification of

the anterior part of the cirrus sac'. Park considers that

in his species the true ejaculatory duct is lacking or has

become a part of the 'cirrus' and that on this account Stunkard an
Nigrelli's statement that the hermaphrodite duct is formed by

the fusion of the digtal parts of metréterm and ejaculatory

duct might need modification. Park considers that the
hermaphrodite duct or genital sinus might rather be formed by
invagination and elongétion of the genital atrium in

development since the structure of the muscular vesicle shows

'a possible modification of the cirrus sac which contains a

cirrus. Under this aséumption the muscular vesicle is homologous
with the cirrus sac or part of it., Therefore the'name cirrus
cesicle is preferable to prostate vesicle from the evolutionary

point of view',

Yamaguti (1938) describes S. musigarei amd S. magnus.

In S. musigarel two-thirds of the pars-prostatica projects

through the wall of the 'sinus sac' into the cavity within the
. dorsal end of the sac. As this chamber is regarded as an
expansion of the jeaculatory duct and discharges sperms into

the hermaphrodite duct upon the contraction of the 'sinus sac',

Yamaguti prefers the tem 'ejaculatory vesicle' to 'proatate -0 -

vesicle'.



The pars-prostatica bears at its extremity a tuin nozzle
similar to the 'cirrus" of Park. The ejaculatory vesicle
opens anteriorly into a short, wide hermaphrodite duct. In

. _Magnus the genital end-organs are of similar construction.

Yamaguti points out that S. robustus Manter should be

transferred to Dinosoma. A year later Yamaguti (1939)

describes a further species, S. pagrosomi, in which the pars

prostatica is enclosed anteriorly in the dorsal wall of the
'ejaculatory vesicle'. The metraterm is described as running
forwards along the ventral wall of the 'ejaculatory vesicle'

and opening at its anterior end into the ductus hermaphroditicus.

Jones (1943) re-describes Sterrhurug fusiformis (Luhe) in detail.

The prostate vesicle' at the bas of the 'sinus sac' is lined

by lérge vacuolate celis similar to those lining the pars-
prostatica. The prostate vesicle and the pars-prostatica are
directly continuous, there being no inwardly projecting portion

of the latter into the cavity,

In S. macrorchis, described above, the terminal genital

organs correspond essentially to Yamaguti's description of S..

ragtosomi, but resemble those of S, magnatestis in the
possession of the collar, nozzle, or 'cirrus' of Park, which

does not appear to be present in S. Pagrosomi.

The above accounts of the terminal genital ducts of

Sterrhurus species indicate that the expanded vesicle within the

muscular pouch has arisen in two different ways. The organs
]
of some species are adequately described by Looss=' original

diagnosis of the genus. These species possess a ;esicular
expansion of the ejaculatory duct, into which the terminal
portion of the pars-prostatica may project, and which connects
with the hermaphrodite duct by an unexpanded portion of the

ejaculatory duct which may be more or less abbreviated. In

view of the origin and function of the expanded vesicle in these :

species the term 'ejaculatory vesicle' proposed by Yamaguti

should be applied to it. A gradual encroachment of the pars

1
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‘prostatica into the cavity of the ejaculatory vesic}e ig seen

to have taken place. In S. macrorchis the anterior portion of th

pars prostatica, while enclosed within the musculature of the 'sin
us Sac', yet does not project into the cavity of the

ejaculatory vesicle '(fig.25.). In S, masculus Looss,

S. branchialis Stunk. et Nig. (fig.30) S. magnatesis Park

(fig.28), and S. inimici Yamaguti, the pars projects a short

distance into the vesicle, A further stage has been reached

in 8. Musigarei Yamagutirand S. magnus Yamaguti in which as

much as two-thirds of the entire length of the pars may
project into the ejaculatory vesicle (fig.29.) The 'cirrus'

of Park appears to be constantly present in some species and

in 8. macrorchis, at least, is not the éopulatory organ, It is
possible that the terminal genital organs have arisen in

different ways in Sterrhurus species, but as this seems

unlikely, Park's term 'cirrus vesicle' is not suitable,

In S. fusiformis (Luhe) (fig.3(), S. floridensis Manter

(fig.32), and S. laevis Manter, the expanded vesicle within the
muscular pouch appears to have arisen by exvansion of a

portion of the pars prostatica. The vés;cle is lines by a
continuation of the lining of the pars prostatica, and the

free part of the pars is directly continuous with the vesicle,
there being no projection into the vesicle. The question

arises as to whether these species should be included in the

genus Sterrhurus. An indication of their true sustematic

position follows from a consideration of the structure of the

terminal genital organs in the genus Lecithochirium (Luhe).

THE TERMINAL GENITAL ORGANS OF LECITHOCHIRIUM.

Looss (1907b) re-defines the genus and includes itwo

species, L rufoviride (Rudolphi) and L. gravidum which has

previously not been separated from the former. These two
species are very similar, differing only in size, proportion,

and size of suckers, etc, Looss that the structure of the



terminal ducts in the genus is essentially similar to that

found in the genus Sterrhurus. The genus Lecithochirium

is distinguished from Sterrhurus principally because of

morphological differences in the fore-body. L. rufoviride

(Lﬁhe) and L. gravidum Looss possess a pair of prominent

muscular thickenings in the ventral wall of the oral sucker,
which is preceded by a well-developed pre-oral lip or lappet,

only weakly developed in the Sterrhurus species recognised by Loo-

ss. Lecithochirium is also distinguished by the presence of a -

pre-acetubular pit or groove.

Fuprther species have been assigned to the genus, which
have fhe pre-oral lip deveioped to a more or less degree,
and nond of which possess the muscular thickenings of the
oral sucker. The genital ducts of those species added to the
genus since 1907 and which have been described in detail,

have been essentially similar to those of S, floridensis,

S. laevis, and S. fusiformis (according to Jones' re-

description). Jorkers on the group have appdied various terms
to these structures. Chandler (1935), in his description of

L. microstomum, states that the prostatic portion of the

vas deferens was sac-like and constricted into two parts

where it penetrates the sinus-sac (fig. 9). Yamaguti (1938)
takes the view that the pars-prostatica is divisable into two
'parts. He proposes the use of the termm 'Prostatic vesicle'
for the expanded portion within the sinus sac. Manter (19409
adopts the term 'prostate vesicle' for the prostatic

portion of the male duct, whether enclosed within the sinus-~sac
or free from it,. Thus in species of Lecithochirium Manter
refers to 'internal' and 'external' prostate vesicles. I

concur with Yamaguti's proposal.

As Jones (1943) points out the present separation of the

genera Sterrhurus and Lecithochirium is unsatisfactoru as the genu

Sterrhurus is defined upon negative features which for the

most part are r ally only differences of degree. It can be seen
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that two fundamentally different types of terminal genital
organs are present in the two genera. In all the adequately

described species of Lecithochirium the bladder within the

muscular pouch or sinus-sac is a portion of the pars prostaticae.
All those specieg in which the bladder is derived from a portion

of the ejaculatory'duct are included in the genus Sterrhurus

 but several species in which the bladderrepresents a portion of th

pars prostatica have been included in this genus, namely,
[}

S. fusiformis, S. floridensis, and S. laevis. If the

difference in structure of the terminal genital ducts is
adipted as a means of distinguishing the genera, many

anomalies pointed out by Jones disappear. S. fusiformis

(Lﬁne), S. floridensis Manter, and S. Laevis Manter are

accordingly, transferred to the genus Lecithochirium (ILuhe ).

Until adequate detailed descriptions of S. brevicirrus and

S. Monticelli appear their position is uncertain, However,

from the descriptions available, the former appears to be
correctly assigned, but the latter should be transferred to

Lecithochirium. S. robustus - Manter has been transferred to the -

genus Dinosoma Manter by Yamaguti (1938). 8. praeclarus

Manter and S, profundus Manter differ so markedly from the

members of either genus that new genera should be set up yo

accommodate them,



Host:=- Lovettia sealii

rarahemuirus

Location in Host:- Tntestine

Locality:-

Depgree of infection:-

Length.
1.21 x 0,25
1,19 x 0.23
1.27

0.85 x 0,34

0.91 x 0.23

0

Breadth.

O,2é
0e 36
0. 39
0. 285

0.28

Huon fRstuary

Sub-familyv:- FHemuirinse.

Johnston

(t/nite Bait)

lovettiae
(Figs.34-35]

new

snecies

One to three specimens in four out of twelve hosts examined.

Forebady.

. 0.18
0.28
0.16 |
0.17

0.10

Principle Dimensions.

Oral Sucker°

0,08

Acetabulum Testes
. 0.15 .13 x 0,098
0,15 0.13 x 0.098
0,15 0.098
0.15 0,08
0.15 0,114

Ovary

0613 x 0.08
0.15 x 0.08
0.114 x 0.065
0,098 x 0.0656

0.13 x 0,08

...-83,
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External Features: The body is slender and cylindrical,

tapering toward? the anterior end. Posteriorly the body is
produced into a tapered "tail" or ecsoma, which is capable of

complete withdrawal into the body. The ecsoma makes up

approximately a quarter of the animal's total lengths The oral
sucker 1s terminal, 1ts aperture being only slightly directed
towards the ventral surface. The ventral sucker is situated
approcimately at the junction of the first and secomd fifths
of the body length. The ratio between the suckers is 1:1.875
The excretory pore is at the tip of the exsoms. The cuticle
is produced into the prominent ringsornplications, |
characteristic of the group. They extend laterally and
ventrally for the full length of the soma, becoming gradually
more separated towards the posterior end. They do not extend
to the ecsoma. Dorsally the plications extend completely
across the body beyond the level of the ventral sucker but

appear to be lacking beyond the level of the anterior testis.

Alimentary System: The oral suckér opens directly into the

pharynx. This is spherical and measures 0.05 mm in diameter.
The pharynx leads into a globular muscular oesophagus or
oesophageal pouch. .. Posteriorly the wall of the oesophagus
is thickened to form a sphincter through which the oesophagus
communicates with the two gut rami, ‘The proximal portions

of the rami are unlined and run’ directly transversely. The
rami then turn sharply bagkwards and expand into thin-walled
sinuous tubes, which are lined by an epithelium of closely
packed tall cells with basal nuclei. The cuticle does not appear'
to extend into the gut beyond the pharynx. The rami continue |
backwards lying dorsal to the ovary and vitellaria and enter
the ecsomé, in some cases extending almost to the tip of the

tall. The gut wall is very weakly muscular.

Excretory System: This species presents no variation from the

typical system of the family., A single tubular vesicle

penetrates the ecsoma and bifurcates approximately at the level of.

the testes.

.4
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The branches diverge and pass forwards and towards the dorsal
surface, fusing to form a continuous loop above the pharynx.

Reproductive System: i. Male:- The two testes are ovoid unlobed

bodies lying directly or slightly obliquely in tandem in the
middle region of the body. In all specimens examined the

testes are in contact, never separated by loops of the uterus.

The relative size of.the testes varies somewhat in different in-
dividuals but they are alwayé smaller than the yentral sucker

and in most specimens, smaller than the ovary, The vasa
deferentia are very short as they pass directly to the base of the
seminal vesicle which may be to the right of the testes or

directly dorsal to them. The vesicle is a large spindle-

shaped muscular sac which extends obliquely forwards from the
vicinity of the posterior testis tg a point mid-way between

the anterior testis and the ventral sucker, or almost to the
posterior border of the latter. The seminal vesicle measures

0.2 - 0.3 mm, in length and 0.05 - 0.08 mm, in diamter at its
middle length, The wall is extfemely thick, the lumen measuring -
0.032 mm, in diameter in the Atransverse section of a vesicle 0,08
mm in diameter. As 1s the case in the other species placed in ﬁ'§
tis genus the lumen is undivided. Af its anterior extremity

the vesicle tapers into a slender muscular duct which turns backwar
-ds and espands slightly forming a long.pars prostatica 0.022 mm., ::
in diameter, The prostate gland consists of numerous
individual small vacuolate cells which have prominent nuclei, ’
clustered uniformiy_around the pars prostaticé throughout its
length. The prostate cells are not enclosed by any limiting
membrane, and they become sparser posteriorly finally

petering out, The male duct then meets and fuses with the
narrow terminal portion of the frmale duct, fotming‘ihe.long
narrow hermaphrodite duct which passes directly forwards over

the ventral sucker, through the neck region to the genital pore.
Throughout its entire length the duct is énclosed by a strongly

muscular sinus sac which is separated from the duct by a narrow
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space, It seems certain that the terminal portion of the
hermaphrodite duct functions as the copulatory organ, as

Woolcock (1935) observes in the case of P,australis.

ii. Female:- The ovary is a smooth ovoid body situated
towards the left side of the animal mid-way between the ventral
sucker and the posterior énd of the soma. In most specimens
it is in contact with the posterior testis but it may be separ-
ated from that organ by loops of the extensive uterus. The
ripe egg-cells measure 0,008 mm.lin diameter. The vitellaria
- are two adjacent lobsd bodies lying immediately behind the
ovary. In form they may be roundly bilobed or somewhat more
divided (Fig.35). The material is not favourable for the
detﬁiled examination of the éourse,bf the oviduct and vitelline
ducts; However, the ootype lies immediately behind the ovary
in a position dorsal to the vitellaria, and is surrounded by
small cvells with densely staining contents, which constitute
the shell gland. A small receptaculum seminis is present
beside the shell gland, The uterus runs back into the ecsoma

and then turns forward and fills most of the body spaces behind

the ventral sucker, It is voluminous and contains very numerous
elongate-ovoid eggs, which are light brown in colour. The
. uterus narrows abruptly before fusing with the male duct to form

the hermaphrodite duct or genital sinus.

Discussion: Since the genus Parahemiurus was erected by Vaz &

Pereira (1930), with P.parahemiurus as the tupe, ten species

have been added. Of these Manter (1940) recognizes only six,

regarding P.parahemiurus, P.platichthyi, P.atherinae, and

P.harengulae as synonyms of P.merus (Linton), and retaining

P.merus, P.australis, P.anchoviae, P.sardinae, P.seriolae,

and P, ecuadori, The species described above closely resembles

P.australis in form and proportions of the body, in the shape of

the seminal vesicle, which in this species at least, does not
appear to be variable, and in the size of the eggs.
Howevir, the body and all organs are markedly smaller and it

differs from P.australis in the greater extent of the
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plications of the cuticle. The diagnostic value of tﬁe latter
character is generally accepted, but it is sometimes difficudt

to ascertain the extent with certaintyand published

descriptions are not always clear on this point, Until workers
are agreed on the relative diagnostic importance of morshological
characters in the Trematoda, and until the extent of the

effects of different hosts énd conditions upoﬂ a species is

understood, the recognition of individual species of Parahemiurus

will remain controversisl. However, there is a sufficiently
clear group of related species with sufficiently marked

individual differences to ensure the survival of this genus.
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In a previous paper
australis, 1in theé stomach of
specimens are given here for

whole mount is given for the

nggggQ Breadth:
1o .1.83 x 0.44 0.51
Do 68 x 0,52 0.72
3o 1.66 x 0,41 0.52
4. 1.55 x 0.42 0. 46
2o 1.38 x 0.52 0.H4

Parashemiiirus

avstralis VYoolcocks,

(Fig. 36)

the writer pointeéd out the presence of a Hemiurid which appeared to be Parahemiurus

‘the "Rock Cod“, Physiculus barbarta Gunther.

purposes of comparison witu those of the preceding species.

convenience of 1local studentse.

Principle Dimensions.
Forebody Oral Sucker Acetabulum
0.29 0.15 0, 28
0. 34 0,18 0. 32
0. 39 0,18 0. 29
0.29 0.13 0.24
0. 27 0.16 0.25

Testes.
0,23 x 0,15
0,18 x 0;11
0.19 x 0,11
0.13

0.23 x 0,16

Ovary.

0,28
0.26
0.26
0,20

0.24

X

X

X

X

X

The principle dimensions of the

An illustration of a

0.13

0.15
0,13
0,12
0,13

22

22

o O O @« o

€9



FAMILY .BIVESICULIDAE,

Bivescula australis n, sp.
(Fig 37-39.)

Host: Neosebastes thetidis Waite =

TLocation in Host: Intestine, near stomach,

Locality: Hosts obtained from Hobart Fish market.
‘Frequency: One in each of three hosts, Two in one host, absent

from four others examined (December 1944, March 1945),

Principle Dimensions

Length Breadth Oral sucker Ovary Testis 'Eggs

1. 1,59 0,62 0.18 © 0.15  0.24 x 0,29 84 x 48
2, 2,51 1,04 0.51 0,13 x 016 0,41 60 x 44
3. 2,54 1,17 0.26 0. 19 0.39 x 0,41 72 x 48

External Featureé:- The small highly contractile trematodes, appear.

fusiform in the extended state, but when contracted they are tap-
ering from before backwards, The oral sucker is funnel shaped, and
isterminal in position. It may be completely withdrawn into. the
body and in this. position communieates with the exterior through a
ventral invagination of the body wall, No»acetabulum is present.
The cuticle 1is thiék'and towards‘the front end of the animal is arm-
ed with extremely minute spinules, Numerous blindly terminating tubs
‘ ules occur around the border of ﬁhe oral sucker_and for_soméudistanct
posterior to that organ, These tubules are quite similar to those ¢«

" deseribed by Woolcock (1936) frpm Helicometra tenuifolia. As in

that species the tubules are probably excretory in function, The
genital pore 1is situated on the ventrél surface in the mid-liné, ét
the juﬁction of the middle and last thirds of the body, The ex-
retory pore 1is at the posteriér extremity. The worms are "ocular",
an area containing pigment granulés occuring 6n either side of the
oesophagus, |

Alimentary Systems= The oral sucker opens directly'into the oesop=-

hagusia distant pharynx being absent., The oesophagus is narrow and
its length varies greatly according to the state of contraction of
the. specimen, When contracted its wall is strongly muscular poss-
ossing stout inner circular and outer longitudinal fibres.- Posterio;
-1y the oesophagus opens into the gut rami, which diverge sharply anc

come to lie close to the body margins., The rami extend backwards al.
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most to the posterior exﬁremity of the body,gas;Smeoth sinuous
tubes, uniformly round or oval in section and tapering consider=~
ably towards thelr extremities, The walls of the rami are meme-
branous and lined by .a flaf%ened epithelium containihg very
numerous ovoid nuclei,

Excretory System:- Paired excretory vesicles fuse immediately in

fronﬁ of the excretory pore, -They extend ferWards from this
point as greatly distendable tubes which pass forwards on elther
of the testis, lylng below the gut; Antefier to the testis they
narrew and pass between the gut rami and the cirrus sac, In .3
front of the_eirrue.sac they pess between the converging gut rami
and occupy the bulk of the lateral regions»of the body., In cone
tracted specimens the vesicles appwar to terminate inAfront of
the posterior border of the oral sucker, but when the animal is

- normally extended they do not reach the level of that organ, The
walls qﬁ the excretorj vesicles are membranous, containing widely
separated nuclei,

VReproductive Systems= Male ;- The single large testis 1s median,

lying in fhe intercaecal space intthe.posterior third of the body
It is circular or roundly oval in outline ahd flattened dorso- .
ventrally, The testis is bounded ey a membranous. wall contain-
ing flattened nuclei., Two vasa deferentia arise from the anter-
ior border of the testis, and run forwards along the right and
sides of the cirrus sac, .The cirrus sac 1is a relativley largeﬂ
cylindrical structure which measufes 0,33 mm in diameter, and
0,55 mm leng in the largest specimen., It occupies the middle :
third of the body length ahd lies ih:. the mid-line entirely in-
front of the genital pore, It wall is strongly muscular, con-
sisting of stout inner circular and outer longitudinal fibres,
The vasa deferentia expand and fuse into a small "external" Y
seminal vesicle which lies at the.anterior end of the cirrus sec.
This vesicle communicates with an "internal" seminal vesicle with
-in the cirrus sac, by means of a fine duct, The "internal" semj~
inal vesicle pessesses a weekly muscular Well and is almost spher
ical in form, It therefore narrows abruptly into a short mus-

cular duct .surrounded by a sphincter. This duct leads into the -
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i paré prostatica, whiqh occupliles most of the volume of the cirrus
sac. The wall of the pars is thick, being composed of stout
outer longitudinal and inner circular fibrés._ It is lined by
ﬁhé'typiCal empty-looking cells, which are relatively tall, The
musculature and the epiﬁheliﬁm are more strongly developed along
.one side producing a prominent ridgé which projects into the
| lumen, Antérioriy the pars is produced into two lateral pouches,
one of which extends forwards on either side of the internal
seminal vesicle., The remzining épace within the cirrus sac is
occupiled by the well developed prostate gland; This consists of
a matrix in whicﬁ numerous ovoid nuclei aré embedded, The nﬁclei
are densely érranged in outer zone near the sac wéll, leaving an
inner clear gzone surrpunding the pars prostatica which consists
of radiating protoplasmic strands, A short distance in front of
thé posteriqr end of‘the cirrus sac thé pars prdstatica passes
through the ventral wall of the sac and opens into the common
genital atrium, .
il, "Female:- The ovary 1is a smooth spherical or ovoid body lying
on the right side of the body at the level of the genital apert-
ure or slightly in front of that level, Topographically it lies
between the right ramus of the gut and the hind end of‘the cirrus
sac, and towards the dorsal surface, The rips egg;cells measure
12 in diameter. Postero-venpr&lly the ovary tapers into a wide
muscﬁlar Zviduct. This runs backﬁardé and éxpands , directly
behind the ovary, into the ootypé.. Laurer's.canal is given off
approxiﬁately at the middle 1ength of the oviduct, The canal,
which is very narrow, winds a sinuous course to minute pore in
the cuﬁiclé,in the mid-line at the level of the anterior border.
of the testis, The ootype is surrounded by a large compact shell
'glénd which consists of a vacuolate matrix . through which numerous
nuclei are uniformly distributed. Individual cell boundaries are
not distinguishable,

The yolk‘follicles are nﬁmerous small irregular bodies fill;
ing the body from the‘level of the genital atrium to the level of

the middle of the oOesophagus. In a small mounted specimen (Fig,1l4
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the follicles are more uniform and display a greater degree of
independence than in the larger specimens, The folliclés of %he
latter have a tendency to fusion, (Fig.13),. Thé yolk is collec-

ted into a transversely elongated reservoir which lies on the
left side of the shell gland, A duct from the reservoir opens
into the oviduct as it enters the glahd. »

The uterus pgéses directly backwards on-the right side lying

near the dorsal surface, and fills the body hehind the testis,

"The priximal descending portion of the uterus functions as a rec-

eptaculum seminis uterinum, After describing two or three loops
behind the testis the uterus passes forwards beside its proximal
portion and crosses the body in front of the testis. It describes

a loop to the left side of the cirrus sac before narrowing abrupt-

ly into a muscular metraterm which leads to the genital atrium,
The few eggé are light yellow in colbur and variable in size, In
one specimen (2, in the above table), the eggs bear at one end,

a blunt hollow appendage measuring 16 long and 6 thick, (Fig 16)
" In the remaining specimens this appendage is entirely labkking.

The presence of this unipolar process u§on the eggs_of the one
specimen does not aponear sufficient grounds for placing it in a

separate species,

Discussion: The genus Bivesicula was erected by Yamaguti (1934)

for a single speciles, B; clavifiormis. He considered that form

sufficiently differentiated from the rest of the Monorchiidae to
warrant the formation of a new sub-family, Later Yamaguti (1938),

described two further species, B.8ynodi, and B, epinephali, A

further allied specles whidh digfered from the above three species
in that the inbestine and vitellaria extended backwards beyond the
\testis, and in that‘ﬁhe utterus was limited to a region in front

of that organ, was placed in a new genus Bivesiculoides, The same

author (19403, raised the sub-family to family rank,

Bivesicula australis n,.sp. resembles the three known speciles

of the genus in the extent of the viteéllaria and the uterus but it

is similar to Bivesiculoides in that the gut remi extend almost to

the posterior end of the body, and in the possession of the letera

pouches of the pars prostatica,
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It thus provides a link between the fwo genera, The length of i
the gut can no longer be regarded as a distinction the two gen-

I —

era; and accordingly the generic diaghosis of Bivesicula iust.

be amended to include species in whéth the gut rami may extend

posterior to the testis,
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Telorhynchus arripidis n.gen, n, sv, Whole animal from the ventral asnect,

T, arripidis Ventral view of the rhynchus of an extended specimen,

T, arripidis Diagrem of femgle complex drawn from trensverse sections,

T, arripidis Snrermatophore projecting from genital pore,

T, arrinidis Transverse section of the internal tapered vorticn of the

rhynchus,

Coitocaecum parvum n,sp, Whole animal from the dorsal aspect,

C, nmarvum Female'genital comp lex from the dorsal aspect,

C, parvum Terminal genital organs as seen in longitudinal seckions,

Onecoelus tasmanicus n,sn, Whole animal from the ventral aspect,

0, tasmanicus Terminal genital organs,

0, tasmanicus Female complex drawn from transverse sections,

Snathomyzon insolens n,gen, n.sp. Whole animal from the ventral aspect,

G, insolens Female complex from the posterior aspect,

Helicometra neosebastodis n,sp, Whole animal from the ventral aspect,

H, neosebastodis Portion of sagittal section showing cirrus~sac and male

duct,

H, neosebastcdis [Female complex drawn from ‘transverse sections, (Shell

gland ommitted for clarity.)

Helicometrs bassensis Woolcock, Whole animal from the dorsal aspect,

Helicometra fasciata (Rud,) Whole animal from ventral aspect,

Derogenes crassus Manter Whole animal from the-ventral aspect,

e and b, Positions of the sex glands in two other individuals,

Hemiperina menteri n,sp, Whole animal from the dorsal aspect.

Homanteri The junction of the genital ducts within the sinus sac, Trens=

==

verse section from the anterior aspect,

Sterrhurus macrorchis n,sp, Whole animal from the ventral aspect,

.

S,macrorchis Transverse section passing through the testes,

- Y WA S

sections,

S, macrorchis Phokomigrogreph of -a portion of the ejaculatory vesicle

showing the 'collar' (the 'cirrus' of Park),

S, macrorchis Female complex drawn from transverse sections,
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28, Sterrhurus magnatestis Park Terminal

genital organs, after Park,

29, Sterrhurus musigarei Yamaguti Terminal genital organs after Yémaguti

30, Sterrhurus branchialis Stunk, and Nig,

Stunkard and Nigrelli,

Terminal genital organs, after

31, lecithochirium fusiforme Iuhe (Sterrhurus fusiforme) Terminal genital

organs, after Jones,

32, Lecithochirium floridense n,comb, (Ste

gonital organs, after Manter,

33, Lecithochirium microstomum Chandler 1

34, Parahemiurus lovettiae n,sp. Whole an

rrhurus floridense Manter) Terminal

erminal genital organs, after Chandler

imal from the dorsal aspect,

35, P, lovettiae The vitellaria of two further individuals,

36, Parahemiurus australis Woolcock, Whol

37, Bivesicula austrelis n,sp,

38, B, australis Vhole animal (oral sucke

(a) Eggs with polar proc

39, B, australis
(b) Normal eggs.,

e animal from the dorsal aspect,
Whole animal from the ventral aspect,
r withdrawn) from the dorsal aspect,

088,
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APPENDTI X,



NOTT ON ANTHOBOTHRIUM HICKMAWI, A NEW CESTODE FROM THE
PASMANIAN ELiCTRIC RAY (NARCINE TASHANTENSTS RICHARDSON)
The pregsence of a Tetraphyllid cestode in the spiral

valve of Narcine ftasmaniensis was pointed out to me by

Professor V,V, Hiclman, who kindly made available a mount
of a scolex snd & number of proglottides collected by him
gome years &go. In &pril 1945 two rays were examihed for
parasites, One contained one worm and the other two worms,
The first specimen also yielded a =ingle mobile free prog-
lottids No gravid proglottides were found,. Tﬁree small
gpecimens of the same ray. examined in June 1945 appeared»
ffee from the cecstode,

The tape worm proves to be a hitherto undsacribed

specles of the genus Anthohothrium van Ben., 1850, There
does not appear to be any previous record of a species of
this genus in Australian waters,

External Features: Scolex, (Figs, 1 -~ 3)

The scolex bearg four siarle pedundulate bothridia, two of
which are dowsal and<two ventral in positioﬁ.» Each bothrid-
ium has 'he form of a shallow cup, the outer edge of which
is formed into a single row of shallow loculi, iTho férm ar.’
proportions of the scolex vary with its age and with the
degree of contraction of the bothridia, - A mature exvanded
séolex i reminiscent in form of a four-leafesd clover, The -
loculi are more readily seen in the living condition than

in mountéd material, They may pxtend comploteiy around the
margin of the bothridium or may hu lacking from the pfox-
imal wmargin, In the youngzst scolex collected loculil are
not in evidence (Fig. 3). At thie apex of the acolex therc
is a blunt elevated myzorhynchus, which contains a well
ﬂeye]op@d wucker, . (In the young épecimens whose bethridia -

do not possesé vell developed loculi,) this is quite simila:
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to a typical Trematode acetabﬁlum,~but the mature scolex
posgegsses a less disgtinctive structuré. This would secem to
indicate that a degencration of thé sdcker accompanies the

expansgion and development of the bothridia,

The Strobila: (Fig, 4)

The scolex is followed by a short neck region in which no
strobilation is visible, The length of the neck varies
with the age and degree of contraction, The proxim:l proge
lottides are extremely ¢hort (Fig; 2), but they become
prbgressively more elongate untll at the posterior end they
meagure l.2 mm Jong and 0,5 mm wide. The longest wofm
collected comprised 105 distinguishable proglottides, The
gtrobila 18 slightly flattened'in trangverse section and |
each proglottid is slightly constricted at the ‘level of

the genital pore, which 1s approximately 1/5 of its length in
front of ﬁhe nogterior end, The genital pores #re marginal
and alternate irregularly, 'The proglottides moy become froé
before fertilisation, |

Genital System, Male: There are approximately 60 tostes

arrangecd in two single or double rows,'lying on cither side
of the mid~line in the anterior two thirds of the proglotﬁid.
They are somewhat compressed in the mountsd specimens measurs
ing apprqximately 0,06 mm in diameter, The vas deforens

describes .several coils before entering the base of the

=

cirrus gac, Within the sac 1t expands immediately inté an
unarmed musculer cirrus which runs directly through the sac
to the genital atrium, The cirfus is compésed of outer longe-
itudinal and inner circular fibres, The saec is ovoid and
measures 0,1 mm long mnd 0,06 mm in diameter, In sections

of apparently fully developed proglottides the wall of tho
gac 1s membranous and oontéins no distinct muscle fibres.

The space within the snac not occupied by the cirrus is filled
By the prostate gland, MNo distinct cells are vigible the
gland consisting of o matrix containing numerous small spher-

ical nuclei, The genital atrium is a deep tubular depression
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0,76 mm long and 0,36 mm in diameter which extends directly

inwards from the genital pore to the outer end of the cirrus

gac,

Female: (Fig., 5) The ovary is a U-shaped body which occup-

ies the proglottid posterior to the genitql pore, In trans-
verse section the lateral arms of the U, which are directed
forwards, arc seen to be expanded dorsally and ventrally
and congtricted medially. Mid-way along their length the
two lateral armg taper and come together into oviducts which

fuse in the mid-line and pags into a fertilisation chamber,

A trangverge section through thiy region,shdvus the dorsal

“ - and ventral lobes of the :rms arranged in the form of an X,

The female duct runs directly Ventrally from the ferbilis-
ation chamber as a wide ciliated tube, It fuses with the
vagina, loses 1ts ciliated lining, and runs dorsally to the
level of its origin, Here 1t fuses wlth the central yolk
duct and enters the shell gland, Thisg is a compact ovold
mags contalning numerous small nuclei arrangecd radially
about the ootype, Beyond the ghell gland the female duct
passes into the uterus, which runs forward between thec two
rows of testes as a wide tube, which oxtends almost to the
anterior end of the proglottid, The vitellaria are very
numerous small follicles closoly packed into two lateral

rowyg which extend from the antorlor end of the proglottid

- to just in front of the genital pore, The yolk collecting

ducts from each side unite into a transverse rcecscrvoir below
the central female complex, The central yolk duct runs dir-
ectly dorsally from the rescrvoir to join the female duct,

The terminal portion of the vagina lies beside the cirrus

6]

~c, It describes a convoluted path backwards between the
ovary lobes and desceﬁds to enter the oviduct, Throughout
its iength it ig surrounded by very numerous nuclei,

As no gravid specimens were obtained the eggs are not
described, The gravid proglottides in the mount 5uppli@d by

Profesgor Hickman exhibit the usual shrinkage and distortion
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of the eggs. These specimeng exhibit Break down of the
organsg of repfoduction and expansion af the uterus into a
large irregularly lobed sac occﬁpying the whole of.the_pro-
glottid in front of the genital pore,

Affinitiesg: Anthobothrium hickmanil differs from most gpecies

¥

of the genus in the relatively simple form of the scolex, It

gecms most rdlated to Anthobothrium (Echeinobothriwm) simp-

lex Shipley and Hornell from which it differs in the possess-

ion of a dietinet wmyzorhynchus,
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Abbreviations uscd in Text figurcss-

F, fertilisation chamber., 0o, ootype. Ov, ovary,
Oovd, oviduct, Shg, vhell gland, Tes, testes, Ut, uterus,

Yk gl, yolk glands, Yk Res, yolk rescrvoir,
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