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REPORT ON THE TREMATODA. -
' ' By |

\

T. HARVEY JomnsToN, Professor of Zoology, Wniversity of Adelaide.

5

(With. twenty-eight ﬁgures.)

¢
- ’

Only two specles of trematodes were collected by the Austrahan Antarcmc
Exped1t10n, one from a fish at Macquarie Tsland, and the other from seals in Antarctica ®
The former proved to be an, interesting Epibdellid, the condition of thé material

. * permitting -a detalled examination of the parasite. The other had been: collected

previously. by the Terra Nova * Expedition and identified as belonging to a species

- which infests whales in the Arctic and North Atlantic, but a study of its structure showed

that it was a’distinct, though closely related, form.

"The materlal has been depos1ted in the Austrahan Museum,, Sydney

HOSTS AND PARASITES REFERRED TO IN THIS REPORT

1. N ototkema macrocephale Gunther ... Pseudobenedenia  nototheniae Johnston )
E - " Macquane: Island. »
-2 Leptonyckotes weddelli Lesson .. Ogmogaster antarctica J ohnston Ant-
S .  arctica, :

PSEUDOBENEDENIA NOTOTHENTAE Johnston, 1931.
' (Figs. 1-25.) - o

A few flat, semltransparent ectoparasitic, trematodes, resemblmg an Epzbdella .
(sensu lato), were collected from the head and body of a specimen of N otothema
macrocephala at Macquarie Island by H. Hamilton in November, 1912. « The wotms are
ewdently referred to by Ainsworth (in Mawson, 1915, 235). “ They (the fish) were all
of the same species, somewhat resembling rock cod, but, as usual, they were covered with
external parasites and their flesh was full of worm cysts. Hamilton preserved a number
of them . . .”. Waite, 19186 (pp. 6, 69, 70), referred to them as ghdlng over the surface
of this species of fish and mentioned that they were similar to those infesting Notothenia
colbecki at Antipodes Island, and identified by Professor W. B. Benham as Tristoma
(Waite, 1909, p. 594).

.\

* Owing to the fact ‘that thw report, though accepted for’ printing early -in 1929, had been for years awaiting
publication, the two species were described bueﬂy in 1931, the extended account of their tma,tomy bemg reserved for
inclusion in this series. .
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All of the material had been either sectioned or flattened, stained and mounted
as whole preparations by the.late Professor 8. J. Johnston (to whom the collection had
been entrusted otiginally), so that the dnnensmns given may require amendment, if

-additional specimens become available for study The largest worm (compressed and
with its disc expanded and lymg parallé] with the body) measured 7 mm. by 4, and: the
smallest 4:7 by 2:3. Excluding the' posterlor disc, the largest worm measured 6 mm.

~ In length, its disc belng 2-2 mm. in‘diameter when fully expanded. A specimen which
had not been compressed, but had been sectioned with the posterior sucker in its natural

. position, possessed a body length of 25 mm. and a thieknese_‘of 0-4 mm. for the greater

- part of its medidn region, but diminishing rather suddenly in front of the mouth to
~ terminate in a thin anterior extremlty, while posteriorly, behind the testes, there was
a gradual decrease in thickness until, in the immediate vicinity of the disc, there was a
marked narrowing to form a very short pedicel -17- mm. thick, more or less enveloped

by. the ddjacent parts of the dis¢ and posterior end of the body. Tts disc was 1-3 mm. -

long. ' — o . Y

Except for the anterolateral projections, the body is more or less broadly el]jptioel
with the greatest width in the mldl‘egIOIl at the back of the ovary and anterlor part; of the
testes. In the vm]mty of the pedlcel the body is more truncate

There may be-a very small median proj eetion,anterio‘rly,. while on each side in the
vicinity of the anterior suckers there is a well-marked notch indicating .the. posterior
boundary of the anterior glandular area. _‘ The mouth is’a rather large, crescentic,
forwardly-directed aperture immediaiely in front of the pharynx and near the level
“of the posterlor margins of the anterior suckers. The common genital pore is ventral,
on the left, immediately behind the correspondmg anterior sucker, and slightly
. outwardly from its midline. The vagina opens ventrally, also on the left side, at &
considerable dlstance behmd the'male and uterine pores, but much nearer the midline
and a little in front of the midlength of the body (exchldlng the disc). " The excretory
pores open dorsally on either side slightly behmd the 1evel of the genital aperture and
also ra,ther nearer the median line. :

P
»
!

" The anterior region prO]ects laterally to a shght degree as a pair.of rounded lobes
which more or less merge into one another at the front of the parasite. . When viewed
ventrally they are Slightly reniformi. They contain glands and are homologous with the

glandular areas or so-called suckers or sucking discs of: Epfabdella (sensu stncto) In

‘addition to these, there are two well- developed anterlor suckers, one on either side of the
brain reglon and lying mainly in front of the ]evel of the pharynx. These measure
about 0-8 mm. in diaméter in the largest specimen and prO]ect freely on,the ventral surface.
- The area of attachment to the body is about 0-25 mm. -across. The suckers are seen

in section, to be about 0- 07 mm. in. maximum thlckness
g,
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The posterior disc is practically clrcu]ar and bears two shght notches near its
extrémity in the vicinity of the. third pair of hooks. There is a thin marginal membrane
about 0-1 to 0-15 mm. wide, and poorly supplied with muscles. Judging from seéctions,
this membranous portion is more or less curved with the concavity facing ventrally,
the whole structure being sharply marked off from the muscular region of the organ,
which varies in thickness from 0-18 mm. just behind the pedicel to 0-025 mm. at its -
junction with the membrane. * The pedicel is attached well in front of the centre of the’
organ and is very narrow and circular or elliptical in section.

There are three pairs of hgo]'(s, the middle pair of which are the largest, being long
and narrow, each terminating posteriorly in a strongly curved hooked part which
projects from the disc. The long axes of these hooks and of the third pair are directed
towards the corresponding indentation in the muscular and membranous portions of the
posterior region of the organ. The third pair are very small and lie just above the -
terminal part of the large hooks. They consist of-a relatively broadened and flattened
portion which becomes bent and then rapidly narrows and forms a pronounced hook
which lies behind the hook of the second, and, like it, faces anteriorly. This third -
hook terminates at the posterior border of the muscular region at the head of the notch.

The anterior fair 6f hooks aré much shorter than the middle pair and their free
points are anterior, being short, rather bluntly rounded,. and only slightly bent. There
is a slight flange on each side of the anterior half, apparently for muscle insertion, that
on the -outer aspect being slightly wider. The dorsal part bears a distinct rounded
projection. The axes of these two hooks are inclined so as to point backwards and
inwards to meet in.the midline at a pomt behind the midlengths of the second pair,
the position varying, probably on account of differences in the degree of compression or

" contraction of the disc. The lengths of these three pairs, anterior, middle and posterior;

in the case of the largest worm are 0-23, 053, 0-17 mm. respectively ; while in the case.
of the smallest worm they are 0-19, 0-38 and 0-13 mm. If the middle hook be measured
from one extremity to the other, then the length is 0-61 and 0-45 mm. respectively, the
bent portions being 0-08 and 0-07 mm. respectively.

Some specimens show clear, rounded, highly refracting bodies, apparently
chitinous, on the disc in the vicinity of the first and second pairs of hooks, sometimes

. near their inner, sometimes near their outer faces. They are not necessanly bilateraﬂy
-arranged though there is a marked tendency for them to be disposed in such a way that

groups of them show bilaterality. In some cases they are absent. In no instance was
there any arrangement resembling that indicated by Beneden and Heath as occurrlng
in Epibdella hippoglossi and -E. squamula respectively. Goto (1899, 265) referred to
the usual presence of a group of irregular chitinous granules on the inner 51de of the
anterior hooks in the former species.
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- There are six slight ridges on the dlSC correspondmg somewhat in’ the Positions
with the anterolateral, posterior and postero-lateral septa in T'ristoma (i.ei Capsala), the
posterior being below the second and third pairs of hooks, while the -postero-lateral
bends laterally. and posteriorly from the region of the anterior hooks. The remaining
pair pass laterally and slightly anteriorly from the region near the insertions of the pedicel.
They appear in the sections also and are probably largely due to'the presence of strong
muscles above them. They are not muscular and there is no trace of definite loculi.-

.. The cuticle is'very delicate, about 2, in thickness dorsally whére it is produced
with a covering of extremely abundant and very fine hairs, about 3, long and resembling
cilia. - They occur on the upper surface of the posterior sucker also, but are entirely
absent from the anterior suckers. They are not present on the ventral surface, except
in thé immediate vicinity of the vagina, where they are much thicker and longer, reaching
0-01 mm. They also line the cavity of that organ, ma.mtalmng ‘their length the hairs
being directed towards the vaginal opcnlng :

- The subcuticular layer is about 0-02 mm. in thickness. ‘The musculature of ‘the
body is best developed in the vicinity of the anterior and posterior suckers. The circular
fibres are very abundant though small. Below them are diagonal fibres which are most
marked toward either end of the parasite. The longitudinal fibres form a well-defined

 thin layer below these, and tend to become aggregated into very numerous shiall bundles. -

They are much more strongly marked ventrally in the vicinity of the pharynx and mouth
immediately in front of which the bundles are relatlvely large and underlie the brain.
In this region the circular fibres are also strongly developed to form a considerably
_thickened layer just below the enlarged-longitudinal bundles. - - :

The dorso-ventral fibres are delicate except in the suckers, where they become.

thicker and more abundant. Four definite bundles pass through the brain, one on each
side, outwardly from the corresponding anterior eye, and also a pair between these eyes,

" the latter pair extending upwards, a bundle on either side of the: excretory canal, Whlch
lies above the brain. '

* It is in the pedicel and the posterior sucker that the muscular system is especially
developed. In these the circular fibres are much thicker than in the body, and in the
sucker they are seen in whole mounts to be extremely abundarit and arranged as wide

‘sheets dorsally and ventrally, parallel with the circumference. Radial” fibres are
abundant. The longitudinal anhd diagonal fibies are more powerful and are rather

complex in their distribution from the pedicel to the sucker, while there is a marked

' crossing of fibres to become inserted into the bases of the larger hooks. Strong fibres
inserted into the more superficial tissues (investing membrane) on each side become
massed into a bundle which passes around the base of the correspondmg anterior hook

.on its posterior aspect, and part then passes forwards and upwards into the pédicel to be ’

distributed among the longitudinal and diagonal muscles of the same side’of the body,



{J

TREMATODA—JOHNSTON., . . 9.

while many of the fibres join with those of the oppoéite side to form a transverse muscle
which acts antagonistically to the other fibres. - The arrangement is shown in Fig. 3,
and is somewhat like that figured by Heath for Epibdella squamula. ~ Associated with the

_ anterior and middle hooks are very large cells which Goto (1899) regarded as myoblasts
- in' the case of Phyllonella hippoglossi. Heath has referred to their presence in his species.

The margin of membrane is'provided with weak dorsoventral and circular fibres.

The musculature of the anterior suckers consists of a series of circular fibres on
both surfaces, those on the ventral being more marked, also well-developed radial fibres
and a large number of strong dorso-ventral fibres which in the area of attachment of the

- sucker to the body become continuous with those of the body. The body musculature,

both longitudinal and diagonal, is well marked in the Vicinity.

The anterior glandular area is obviously homologous with the structures which

Heath describes as the anterior adhesive organs, and which Monticelli has called
““ pseudoventose.” They appear to have been confused with the typical anterior suckers,
which in P. notothenice are quite distinct from them. These areas lie anteriorly and
slightly laterally and are practically continuous in front, though marked off postero-
laterally by a definite notch from the margin of the body. The gland cells are very
numerous, rather large and pyriform, with a distinct nucleolus, and lie below the dorsal
longitudinal musculature of the anterior end of the parasite. Each has a relatively long
duct which passes outwards and downwards through the parenchyma, the ducts beconiing
so closely aggregated near their outlets and their contents so deeply staining, that this
portion, when viewed in section, looks like a columnar epithelilum. Probably there
are many narrow sensory cells lying amongst these ducts, since there is an abundant
nerve supply to the ventral region of these glandular areas, more particularly to their
inner parts. Heath and Braun also suggest that similar cells in related species may be

- sensory, and the former author indicates a rich nerve supply to these organs. The -

openings of these anterior glands are so arranged that the parts containing them ke in
front of, and laterally to, the anterlor suckers in such a posmlon ag to increase greatly’
the area of contact or attachment at the anterior end of the worm. The midregion -
anteriorly is free from ducts, though gland cells occur there.

- Monticelli (1891) and Goto (1894, 1899) have called attention to similar anterior
glands in related trematodes, the latter calling them * anterior sticky glands.” Goto’s
déscription agrees closely with what has been observed in P. notothenie, as he stated that

such glands opened on the whole ventral surface of the ** anterior sucker > of Epibdella

and that even in Tristoma similar cells were present, terminating in the ventral surface
of the anterior suckers, as well as on papillee on such suckers. Monticelli (1908) has
shown that the so-called anterior suckers of Nitzschia are really pseudoventose,”
consisting of groups of gland cells lyihg in a sucker-like depression on each side,
anteriolaterally from the mouth. ) Groups of cells resembling those just referred to, but
not associated with definite ducts like those mentioned in‘connection with the anterior

P
]
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glands, are abundant in the parenchyma of the regions behmd the testes, and similar

cells’ were recorded and figured by Heath as occurring in Epzbdella Squamula where-

. they communicate with the posterior sucker. - Goto (1894) referred to thelr presence
in T'ristoma, where they are more genemlly dlstnbuted . S

-

Digestive Svstem

The large. crescentic mouth is directed forwmrds and - lies between, amd Just
behind, the posterior borders of ‘the anterior suckers. It is bounded behind by a
relatively thin projecting extension of the ventral body wall; like that of Ep. squamula
in which species, according to Heath, this structure possesses considerable mobility
during life and functions as a lip. The buccal cavity is fairly large and crescentic, and
. into it there projects the prominent pharynx surrounded, except at its free portion, by

a Sheath. The organ is rather broader than long and in entire mounts and sections its -

“walls usually project into ifs cavity in such a way as to resemble large lobes. It extends
" from the véntral almost to the dorsal surface, and anterlorlyKlt approaches closely to the
brain, which it may in part underlie. The c_o_nstltuent cells' have the same generlal
characters as described for Ep. squamula. Those which project into the buccal cavity
~are few, very large, weakly-staining, spongy, and non- glandular with rather large nuclei.
~ On their outer surfaces, below their cuticle, is a layer of well-marked circular muscle

~ fibres which, as Heath states, probably assist in protruding th1§ portion of the pharynx
through the mouth. On their inner surfaces, lining the lumen of the outer part of the
‘pharyngea,l cavity, is a similar layer of circular fibres which -would aet as a sphmcter
Heath does not refer to their. presence in Ep squamula

‘

- Just within these cells ate many large. cells which»projeet to a greater or less

extent into the cavity. They possess each a large nucleus with 4 characteristic nucleolus,
the nucleus being variable in position. The cytoplasm stains lightly near thebase of the
cell but readily elsewhere, thus indicating a change in its coﬁtents as 1ts secretion is

manufactured. This latter appears as a wide central core whlch at some distance from .-

the free extremity of the cell becomes less dense and 1 is seen to be disposed as a series of
very delicate, more or less pa,rallel ducts terminating in a deﬁmte depression at the top

~'of .the projecting portion of thecell, the stiucture thus closely resembling that described
by Heath. The succeeding part of the pharynx is formed by cells somewhat similar to
those just described in regard to staining reactions, but they do not project and their
cell boundaries are quite indistinct. - E‘cternally as well as internally to them are
circular muscle fibres, while radial fibres pass between them (The inner circular fibres
are much larger than those elsewhere in the pharynx.. These latter cells are regarded as
being homologous with the pharyngeal g]ands of ether tremsitodes.

The pharynx narrows to pass into the oesophagus whlch thouorh very short,
receives the numerous ducts of the’ pyl‘lform unicellular salivary glands, which stain
‘deeply and occupy a rather dorsal position at the sides of, and posterolaterally from, the

-
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. pharynx. They occupy a triangular area, one side being.aajacent 60 the intestinal crus

and just anterolateral from the base of the penis sac; another laterally ‘and. outwardly

~ from the main ventral nerve; the third one anterolaterally from the cesophagts. The

ducts converge to constitute the inner angle of the triangle. They are relatively very
long and narrow and soon become closely aggregated, their contents deeply staining with
eosin, so that they form conspicuous structures in sections, but when empty they remain
practically unstained. These tiny ducts open into a harrow extension of the oesophagus
immediately behind the pharynx. The succeeding part of the oesophagus has some .
circular fibres which act as an cesophageal sphincter.

The intestine is a very conspicuous organ in whole mounts and occupies a

" considerable part of the animal, its branches partly covering most of the other organs

of the body. From the wsophagus there are given off the two crura which soon assume
a higher dorsal level. These main branches pass outwardly just behind the pharynx
and soon bifurcate each into a short anterior and a long posterior crus, each of these
giving off branching diverticula laterally as well as dorso-internally. The anterior
crura extend almost to the anterior glands and curve towards each other so as to
surround the pharynx and brain, the caca partly overlying these organs. From each
posterior crus a number of large cabca are given off laterally, and these branch mpre or less
dichotomously three or four times to terminate some little distance from the margin of
the parasite. The erura very closely invest the outer margins of the testes and, behind
tﬁese, they curve inwardly and approach each other closely in the posterior part of the
body. Though branches perhaps coalesce, their union has not been detected, even in .
sections, and the main crura remain quite separated at their posterior ends. From the
inner and dorsal side of each crus, branching ceeca, shorter than the laterals, are given off
and come to lie above parts of the reproductive ducts, yolk reservoir, ovary and edges
of the testes, while, behind the latter, the inner ceseca extend towards into, and above,
the septum between the organs, almost meeting branches which are given off from
crura in front of the testes and extending backwards above the septum. Behind the
testes, the camca are so numerous, though normally short, as to obscure the other organs
lying there. There is a-well-marked region just in front of the pedicel free from czca.
The intestinal epithelial cells stain very, poorly, excepting their tiny nuclei. Heath -

" mentions that they are ameeboid during life. He and Goto (1894) believe that they are.

zZymogenic.

. Nervous System.

The following account of this system is based e‘ntirély on a study of sections,
oonseq\xently the finer details have not been investigated, but the results obtained agree
closely with those pubhshed by Heath for Ep.. squamula and by Lang (1881) for
Tmstoma molae.
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‘The brain lies 1mmed1ately in front of the pharynx and may partly overhe its
. anterior region o as to be situated just above the buccal cavity. Tt is a comparatively

thick band bearing the two pairs of eyes dorsally. Tn front of it is a well-defined

semicircular commissure which is connected with the brain by ‘rhree pau:s of large nerves,
anterior, anterolateral and posterolateral: The brain and this, commissure together
form a well—marked crescent, from the posterior corners of, which thc main body nerves
arise. Given oﬁ‘_' anterlorly from the brain, not far from the ngedm,n line, is a pair of
+ stout nerves which, after connecting with the semicircular commissure, give off a few
branches to supply. the extreme ariterior énd of the parasite. Just outwardly from the
points of origin of each, a lateral branch originates and joins the commissure. Behind
this; near the point of origin of the dorsa! and ventral longitudinal nierves, there arises

another nerve which joins the posterior end of the commissure and passes to coalesce -

with the .outer ventral cord near its origin. From the commissure and from those
nerves which extend beyond it, there are given off branches to the anterior suckers

and anterior glands, as well as the tissues in the vicinity. .The nerve supply to this
anterior region is abundant, all the main nerves as well as the COII]II]ISSIHG being ventrally -

" gitnated.

The brain and commissure contain numerous nerve cells, located peripherally
in one part of the brain and more centrally in another. Fibres:pass from.one side to

the other in different positions. Decussation was observed in the posterior portion

of the organ. - Both Lang and Heath have referred to the bilateral arrangement of the
nerve cells in Tristoma and Epibdelle respectively, and the -same holds good for
P. nototheniae. The brain merges posteriorly into two large cords beside the anterior
part of the pharynx, and from these arise the main longitudinal nerves. The dorsal
on each side passes upwards and slightly inwards to travel dlrectly backwards, giving off
several nerves practically symmetrically, and mainly laterally.. These dorsal nerves
are more widely separated than in Ep. squamula, or in Tristoma. ' Each is much broader
'than it is thick and consequently is more readily followed in horizontal than in transverse
sections. The posterior terminations of these nerves were not 'traced, but-they were
obvious almost to the posterior end of the body, where they possﬂoly enter the posterior
" sucker.- The median dorsal nerve ﬁgured by Heath was not recogmsed

Asin other trematodes each inner ventral nerve is larger than i the outer. Tt is
relatively very thick. Tt passes over the genital ducts and travels backwardly below

the intestinal crus and the excretory canal, skirting the outer border of the corresponding’

testes closely and then curving inwards slightly to meet a large transverse commissure
just behind the ends of the crura. The outer nerve lies about midway between the
inner nerve trunk and outer boundary -of the intestinal and vitelline fields. It extends
- almost to the end of the body and is gonnected in front of the pedicel, with the transverse
commissure. The latter,\ which is not indicated in the figures of Lang or Heath as
-occurring in the species specially studied by them, is relatively broad. The two main
nerves pass beyond it and enter the pedicel to become-distributed in the sucker. The two

I . -
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trunks diverge on entering the disc and give off prominent nerves to the posterior half
of the organ. The anterior region of the disc is supplied by nerves from a ring commissure
which joins the main nerves just as they emerge from the pedicel. The arrangement
of the various nerves of the disc is indicated in fig. 11. Heath figures a narrow
commissure Just in front of the bases of the anterior hooks, but none was.observed in that
situation in P. nototheniae, though’a nerve is given off inwardly from each trunk, but there
is no obvions anastomosis. .

At intervals along the course of these ventral cords there are relatively thick,
connecting nerves, almost symmetrically arranged They are especially evident between
the.inner and outer trunks and between the inner trunks immediately behind the testes.
Well-defined nerves are given off laterally from the outer cords and these branch to
" become distributed to the lateral parts of the body. There are also large nerves given off.
to the ovary, uterus and penis sac. The commissural nerves are relatlvely larger and
. fewer than Heath indicates for Ep. squamula. A pair of nerves are given off from the
brain to supply the walls of the pharynx, as in that species. From the posterior
commissure there extend forwards a pair of large ventral nerves Wth]l ]om the branches .
immediately behind the testes. * Ganglion cells occur here and there along the course
of the ventral nerve cords, especially near the pharynx. Large multlpolar nerve cells
are present in the chsc and ocour here and there in the subcuticular tissues of the body
" (fig. 14). - The main nerves present an appearance in section like ‘that figured by
Taschenberg (1879) for Tristoma papillosum. Judging from the remarks of the last--
‘named author the same ﬂeneral plan of nervous system occurs in Ep thpoglossz and
: Tmstoma Spp- '

The two pairs of eyes lie within the dorsal portion of the brain, the anterior pair’
being-closer to each other than the members of the posterior pair. EKach organ contains
a clear spherical lens on the upper surface of which is a single layer of rounded brownish
yellow ‘pigment granules. .Associated with the lens is a nerve cell with ‘at least two
rather large nerve fibres arising from it, one passing inwards and downwards into the
. substance of the brain.- The pigmented part of the anterior eyes is directed inwards
and forwards, while that of the posterior pair faces backwardly and slightly outwards.

' Excretory System .

The excretory network in the parenchyma éventually connects with the main
excretory canals, anterior or posterior, of each side.” These ducts may vary cons1derab1y
1n regard to their ‘lumen as seen in sections in different parts of the worm, but the
‘posterior are much larger than the anterior. The former travel in very close association
with the inner. ventral nerve trunks, lying immediately above and usually slightly
~outwardly from them, but slightly ventro-laterally from the.corresponding intestinal
canal. Each passes back as a rather narrow tube from the posterior end of the long and
spacious excretory vesicle of that side, and after giving off a wide canal which travels
_above the ovary or the vl_telhne reservoir, proceeds,postermrly very close to the ventro-

AN
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lateral edge of the testes, immediately behind ‘which another wide tube is given off

to the tissues just behind the testes. The main canal then bends gradually towatds the

median line and enters the kpeduncle close to its fellow of the opposite side, inwardly

from the main nerves, and in company with these the two canals curve round in opposite

.~ directions close to the outer side of the base of the large hooks and glve off branches
which ramify in the tissues of the suoker '

~ Bach anterior trunk is much shorter tha,n the postemor and j joins the excretory
vesicle just behind the sex ducts. At this point it is very narrow and is closely associated
with the corresponding inner ventral nerve, being situated just laterally to it. The duct
curves ‘inwardly in conformity with the course of the intestine, becoming somewhat
widened. It crosses the nerve and comes to lie between it and the pharynx. . It then
assumes a more dorsal course as it passes forwards above the large nerve trunk beside
the pharynx, and eventually joins its fellow from the opposite. side in front of the

pharynx, between the two pairs of eyes, where it appears as a wide tube dorso-posterior

to the brain. Tt gives off a few canals, which pass between the brain fibres, and travels
forwards to become distributed -to the anterior region of the worm. A branch is given
off from each anterior trunk to supply the region of the sex ducts.

Several lateral canals are giveh off from the outer side of the main trunks, but these
seem to be much fewer than Heath indicates'as occurring in Ep. squamula.

The excretory vesicle is relatively large, lying above the inner ventral nerve and
just laterally and ventrally from the intestine. It extends from the vicinity of-the
testes almost to the level of the posterior border of the pharynx, where it turns outwardly

for a short distance, then travels dorsally and anteriorly, narrowing somewhat, until it

reaches the muscular layer. At this point it becomes very suddenly constricted into

an excretory duct surrounded by abundant muscle fibres which seem mainly to be modified:

dorsoventral fibres, though there are circular fibreslining the duct. The latter penetrates
the subcuticle and opens on the upper surface nearly midway. between the edge and mid-
dorsal line in the vicinity of the pharynx and above the region between the two ventral
nerve cords, but dorsally and somewhat mesially from the outer ventral nerve cord.
There may or may not be associated with the -aperture a slight projection which scarcely
deserves to be called an excretory papilla. Cuticular hairs are very abundant at the
excretory pores. The canals and vesicle are lined by a delicate structureless membrane.

Goto (1894, 68, 69) described and figured the main canals of ZTristoma as consisting of -

‘an inner narrow and outer wider loop which communicate posteriorly, the latter.evidently
corresponding to.the main canal in .Benedenia, Epibdella and Pseudlobenedema.

Male System.
The two testes lie side by side, separated in the median line by a strand of tissue
into" which the intestinal branches penetrate anteriorly and posteriorly. ‘The glands
-each measure 1:2 mm. in leigth by 0-8 mm. in breadth in the largest compressed specimen,

but in sections they measured 0-9 by 0-6 mm: with a dorso-ventral dimension of 0-4 mm. ‘

o

!



b

Y

R : TREMATODA—-JOHNSTON. S 15

They extend from the muscle layers of the one surface to those of the opposn'.e These
glands, thoucrh appearing more. or less solid in compressed sections, are more or less
deeply indented marginally as well as dorsoventrally by strands of medulla, and a number
of these strands pass right through the organs to perforate them, so that in some sections
each testis may appear to consist of two, three or more separate portions. In horizontal
section the glands may appear slightly lobed.’ | Their inner surfaces are practically smooth .
and rounded, or nearly straight, according to the position of the section. Surrounding

. the organs is a definite sheath -of mesenchyma fibres. The peripheral region of each
‘gland, as well as the parts adjacent to the perforations, show abundant deeply-staining
‘small cells which exhibit a marked contrast from the more hght;ly staining loose tlssues.

occupying the rest of these organs.

From the inner anterior part of each testes there arises a delicate vas efferens,
the two uniting to form a vas deferens behind thé ovary, to the left side of which it passes
in a ventral position. On reaching the level of the vitelline reservoir it travels forwards
and dorsally, passing above the left-hand portion of that organ.to curve round in front of
it.. It then skirts the. vagina, gradually widens, travels across to the right side, and.
returns, so that it now lies between the reservoir and the shell gland. On reaching the
left side agaln it is thrown into a series of irregular coils and gradually narrows to pass
forwards more or less parallel to, but inwardly from, the left anterior yolk duct. It
then curves inwardly above the uterus and eirrus sac, travelling backwards as a delicate
duct which enters the sac laterally and somewhat dorsally in the prostate region. It now '
continues forwards and downwards within the sac, in a thickened portion of the wall of
the latter, eventually joining the wider duct from the prostate reservoir to become the

ejaculatory duct. The latter is a relatively thick-walled, fairly wide tube covered with '

rather long hairs. The outer portion forms a cylindro- -conical penis which projects’
for a considerable distance into the sex canal. The penis is not chitinised. Its tip can,

. apparently, be retracted, not introyerted, into the succeeding portion. 'The inner

circular muscle fibres of the penis sac are abundant but very delicate, as also are the
longitudinal fibres. Towards the base of the organ and .inserted into its inner posterior
region, are oblique fibres. The outer circular fibres are rather larger than the inner, and
are best developed near the base of the organ.  The penis-sac is more compact than in- .

most other species of Capsalidse (Tristomatida) whose descriptions are available. That
of Ep. ovata Goto-seems to resemble it more nearly than any other. The characteristic
posterior region which encloses the prostate reservoir, is incorporated as part-of the sac
and possesses a spherical cavity, filled with secretion, so that it is an opvious structure
in whole mounts. The canal from the reservoir bends and then passes forwards,

eventually joining the vas deferens, which enters it at a papilla on the inner aspect.

Into this sac there enter a number of small independent ducts of characteristic appearance,

some of them postenorly, others laterally, some of them accompanying the vas deferens
for part of its course, and one enters the penis just above-it; another penetrates the
sac dorsally; one or two travel between the prostate reservoir and the male canal,
At least one of these ducts can ‘be traced back almost to.the region of the ovary. No

\
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doubt they communicate with certain of the gland: cells which are so abundant, along
with the shell glands, in the region between the ovary and the base of the uterus and

penis. The ducts are filled with a homogenous fluid which stains fairly deeply. The '

penis sac passes anterolateraily below the intestinal crus, near the posterior border of
the pharynx.

Olose behind the testes are two deeply-staining organs, each parallel with the
curved inner posterior corner of the corresponding testis and lying between it and the
intestinal branches, the latter penetrating between the two glands Each appears to be
a large multinucleate cell with finely granular cytoplasm. ‘No ducts could be traced
arising from them. They measured in sections about 0-1 mm. in length, 0-03 mm.
across,” and 0-15 mm. dorsoventrally. These post-testicular glands could not be

recognised in whole mounts, because of the intestinal branches and vitelline follicles-

which cover them. Goto referred to the presence of two similar structures behind the
testes of Ep. ovata, but described them-as-consisting of a mass of polygonal cells; while
Heath described two pairs similarly situated in Ep. squamula, and con&dered them
.to be each a cell or a syncytium. These seem to be the only references to s1m11ar organs.

Female System. ‘ i

The ova.ry is a compact organ, the greater part of which lies to the right of the
midline, immediately in front of the testes and behind the vitelline Ieservoir, part of
whose posterior border it overlies. It measures 0-65 mm. across, 0-35 mm. maximum
length by, 0-4 to 0-45' mm. in maximum dorsoventral diameter. The gland is traversed
by groups of dorsoventral fibres. Surrounding it is a definite sheath -below which the
ovarian cells are comparatively small,.whereas the rest of the mature organ is more

or less completely filled with large egg cells, 0-035 to 0-04 mm. in diameter, with very

prdminent nucleus and nucleolus. As in other Capsalide, the oviduct arises from the
‘more centrally situated portion: 6f the gland. Tt is a wide. thin-walled tube which
_becomes bent within the gland into a U whose inner limbs may touch-in places, the duct

- eventually becoming suddeénly narrowed to pass upwards within the ovary close to the

inner anterior border, opening quite dorsally immediately behind the yolk reservoir
and slightly to the right of the median line. This narfowed portion of the duct is provided
with delicate radiating muscle fibres and, when empty, has a very narrow lumen which
is about one-half to' one-third of the diameter of a ripe egg. Close to the point of exit,
it is joined by the common yolk duct, the narrow united duct skirting the dorsal surface
of the ovary. It travels below the intestinal caeca and the ovarian excretory canal,
and then forwards above the right side of the yolk reservoir, being thrown into a few loose

'. ‘convolutions en route. It passes above the wide loops of the vas deferens to become

the ootype. The duct. outside the ovary is lined by a flattened endothelium, and,
though nuclei were seen, cell boundaries were not recognised. There is no trace of any
seminal receptacles suoh as Heath figured as being 'associated w1th the duct of
Ep. squamula, after it passes in front of the yolk reservoir.. :

Cd
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+ The ootype or egg mould is a consplcuous organ on account of its chitinised
wall, its markedly widened lumen and its abundant musculatire, ‘both circular and
longitudinal. Surrounding it is a mass of very fine fibres which are perforated by the
‘rather large ducts of the shell gla.nds The. latter are deeply staining and occur
abundantly in the region beside; behind and above the uterus and behind the prostate
reservoir. The ootype which occuples a hlgher dorsal level than the uterus, becomes
“considerably narrowed before it ‘enters that organ. The latter has a very extensive
loose sheath which stains poorly and in which a number of large strongly- staining cells
.are to be seen. Within this tissue the female duct, which on entry is quite narrow,
becomes thrown into a few convolutions in the posterior part of the organ, then widens
markedly, its walls containing muscular fibres similarly arranged to those in the oviduct.
This outer portion passes practically directly into the genital atrium which may be
long and narrow, or short and wide, with irregularly folded walls according to the
position of the penis. The atrium which is devoid of cuticular hairs, has 10ng1tud1nal
¢ obhque and circular muscle ﬁbres surroundmg it. ‘

The reproductive aperture is somewhat _elongate in the dlI‘eCtIOII of the long
axis of the worm and opens ventrally a little behind the left anterior sucker ata point
practically midway between the median axis and the margin of the parasite.

The yolk follicles are extremely numerous and lie amongst the branches of the
intestine. They occupy a dorsal position, extending from the most anterior to the most
posterior czca and are especially abundant behind and beside the testes. They are more
or less spherical, measuring 0-02 to 0-06 mm. in diameter.. Their constituent cells

“* vary in their reaction according to their age, the youngest being more protoplasmle

“and deeply-staining than the older, which, apart from the uterus, remain more. or less
unstained, and consist mainly of yolk granules Each follicle is continuous with a
delicate duct. These small-ducts unite to form larger and larger canals corresponding

i

~ more or less with the intestinal branches in their distribution. The yolk material is

eventually collected into four main vitelline ducts, two anterior and two posterior, lying -
below - the ‘intestinal crura. These ducts enter.separately into a large transversely
placed vitelline reservoir, though there may. also be some anastomosis between the anterior
and posterior ducts in its vicinity. The reservoir lies immediately in front of the ovary
and behind the vagina. It occupies most of the medulla in the region ‘where it is located.
Part of it underlies the anterior poition of the ovary. Arising from its posterior and dorsal
surface, close to the midline, is the common yolk duct which Uradually narrows as it -
travels across to the right to meet the oviduct, just as the latter emerges from the ovary.
This arrangement resembles that ﬁgured by Linton for Ep: bumpusii.

. - The vagma is a very short wide tube with extremely thick walls’ composed of
circular and especially of longltudmal fibres which form a dense covering to the duct. The.
ca.v1ty is lined by cuticle provided with abundant, rather strong, hairs whose free ends.

' are, directed towards the vaginal a,perture, which is sittiated to the left of the rmdlme-

|mmedlate]y in front of the yolk reservoir and a considerable dlstanoe behmd the penis..
#2604 B :
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Tt lies- Very much nearer the medlan line than does the common gemtal poTe. Il:“'travels

. directly dorsally and is only 0-2 mrh. long, but its thick walls give it'a diameter of 0-1 mpi?

It communicates, at its inner end, with a small-thickwalled receptaculum which extends
inwards' and backwards and comes to project into the anterior region of the ‘yolk
- reservoir, apparently uniting with it by a very delicate aperture. "Within the receptacle,
which is devoid of hairs, there was observed a mass of fibres resembling tails of sperms;

but which may perhaps have been merely coagulated. secretion. The strongly muscular .

nature of-the vagina . suggests that it has a copulatory function—certainly not that
- of self-fertilisation on account. of its position—but the strong hairs are so directed as to
afford little support tothat view. . The position of the organ and its consequent extreme

shortness are quite different from what is described as occurring in any other Capsalid;

though & few authors have cither failed to find the organ, or failed to mention .its
‘presence Deeply sta,mmg cells, probably glandular, are present near its aperture L

There 18 Only one fully formed’ eg g at a time in the uterus, though another may be
in process of ha,vmg its shell deposited. Almost all specimens examined were somewhat
distorted, so that the shape became more or- less quadrangular A normal specimen
is-indicated in fig: 15. Tts dimensions are 0-2 mm. long by about 0-1 mm. broad. At
the posterior corner there is a very, long delicate filament more or less tsmsted or 001led
while in the uterus, but in an extended spemmen it measures 1-2 mm.

+ . The systematic position of the parasite.has. been dealt w1th in the original
o account (Johnston, 1931). ﬂ . .

o ,OGMOGASTER ANTARCTICA Johnston 1931.
‘.=-.-‘A - . ' (Figs. 26-28.) .
- ‘ Syn O pl@catus Lerer and Atkmson nec Crephn

A large number of specimens of a species of Ogmogaster, very closely related to‘

0. plzcatus (Creplin), were taken from the intestine of some Weddell seals, Leptonyckotes

weddelly, in Commonwealth Bay, King George V Land, by the late Dr: A. L. McLean.

The shape varies with. the degree of contraction of the worms, most of whwlL

are more or less deeply cupped with the margin and posterior end symmetncally folded

and turned inwards ventrally to some extent. When most contracted,- the. length'

of these thick-bodied parasites is only a little greater than the widsh, but most specimens,
all of them with shghtly inturned edges range from 5 to 6 mm. in length and 3-5 to 4 mm.

in'breadth. One specimen, which is practically flat, measures 6 mm. by 4 mm. ‘The.

maximum breadth observed was 5:5 mm. and maximum length 6-7 mm., this occurring
in a $pecimen whose mouth was anterior and whose edges were not mturned Leiper and
Atkinson (1915, 37-8) who gave a brief account of this species from the Weddell seal

and the crab-eating seal, Lobodon carcinophaga, under the name of O. plicatus, mentioned”

that the average length was between 5 and 6 mm:, some bemg over 8 mm., while the
greatest transverse diameter varied between 45 and 5:5. mm. Jagerskiold (1891 5)

~reported that the length of his specimens of O. plicatus from northern rorguals was’

generally 6 to 7 jm., occasmnally reaching 14 mm., with a breadth of 4 mm. and a dorso-

ventral-thickness of about 1 mm. The new species is thus rather smaller and relatwely-

wider, &nd Possesses a more rounded outline.

*
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. The posterior end is br‘oadly rounded and wider than the anterior, the greatest

width being at about the mid-length. 'The free margin is very regularly indented or

" lobed, about 18 to 20 lobes on each side, these folds varying in size and form according

to the state of contraction. They are largest laterally and suddenly diminish anteriorly,
where they become replaced by a prominent fold, smooth, or with a slight undulating

- margin, lying ventrally and situated between the oral sucker and the genital aperture.

When this lateral region is fully extended its appearance resembles that ﬁgured by
Jagersklold ', .

The dorsal surface is smooth and more or less strongly convex, aceordmg to the
depth-of the concavity on the opposite surface. The ventral surface is- provided with
deep furrows separated by prominent ruge. There are thirteen of the latter, parallel

to the median line, the outer ridges being shorter since théy approxhhate the curved

margin more rapidly than those more centrally situated. Consequently the -number

seen in transverse section diminishes towards either end of the parasite. Occasionally -

a ridge may be brokeh and the parts may overlap s‘ljghtly so that more than thirteen
may, appear to be present, if judged only from such sections. The outermost may be

‘very small and consist of several parts, and is apt to be overlooked if the edge of the
. worm be strongly irtturned. Between the outermost ruga and the corresponding lateral

margin there is a depression wider than that between adjacent ridges. These ridges are
more or less flat or broadly rounded at their free extremities which measure 0-15 to 0-2
mm. across. They are separated by furrows, 0-15 to 0-2 mm. in depth and 0-i to 0- 15
mm. in width, the dimensions varying according to the state of contraction of the worm.

~ The rugs do not exténd forwards as far as the genital pore, but posteriorly they reach

almost to the end of the parasite. The median ridge passes forwards to underlie the
long cirrus sac. The rugee present a characteristic appearance in stained preparations,
since the underlying groups of deeply staining gland cells are’ regularly arranged and

~ surrounded by a more or less unstained area. Leiper and Atkinson ’record the number

_ of ruge as averaging fourteen to fitteen, when viewed in section. This is probably due
to an overlapping of parts of a fugé as not more than thirteen were observedsin our
specimens. Ja,verskmld states that from fifteen to seventeen are present in O. plzcat'u.s"
- Crephn does not mentlon the number observed by him.. '

The oral sucker is relatively large, measures about 0-5 mm. in diameter and faces
more or less ventrally in contracted, but forwards ‘in fully' extended, spectmeéns: It
possesses a deep cavity which diminishes in width as it approaches the very narrow

cesophagus.  Just behind the mouth is the common genital aperture lying in the anterior

part of the concavity (formed when the ventral surface is cupped) and more or less covered

" by a fold of membrane separating it from the mouth. In many specimens the long spiny

penis is protruded for a considerable distance.

No 'attempt. was made to study elther the. nervous system or the powerfux

musculature S o ) s ' o

~
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The digestive system is simple. A pharynx is absent. The oesophagus is qulte
narrow, but very well-defined, due no doubt to the presence of a strong musculature
sutrounding it. Jagersklold refers to thé presence, m O. plicatus, of pyriform cells,
probably salivary glzmds, around 1it. “The tube passes almost directly upwards (in
contracted specimens) in the region between the oral sucker and genital aperture and
divides into the two intestinal crura, cach of which is somewhat widened and qpparunb]y
rather thinner walled in this portion than in the remainder of the tube. The crura
* diverge symmetrically into a series of curves, the first fairly wide, then a small one
_followed by two wide curves, after which each tube passes along the anterior as well as
the iriner border of the corresponding testis, eventually forming a small curve behind it,
the ends approaching each other to terminate on eitherside of the excretory pore. The
arrangement is thus similar to that in O. plwatus except that the curves are much more
nearly equal in the latter species. The crura he mbove the uterus. '

The excretory aperture is ventral and subterminal; between the ends of the crura,
It leads into a vesicle which soon branches to form two long tubes passing forwards,
approximately parallel with the margin of the worm. These at first lic outwardly from
the ovary, and travel bélow the testes and uterus to réach the level of the genital pore

-where they approximate, probably fusing below the @sophagus, as, described for

O. plicatus. From this point a vessel passes backwards on each side nearer the margin
of the body, giving off a few branches mwa,rdly and outwardly, and eventual]y reaches

" almost to the posterior end. Fach branch terminates in what seems to be a.cluster of
flame cells. Though the canals thus described were readily detectcd in many, specimens,
the further course of the tubes as described by J(wersklold was not rccogmsed zmd
probably does not hold good for this species.

The testes are symmetrical, deeply incised organs, lying outwardly and slightly
anteriorly from the ovary. Their maximum length is 0-7 to 0-9 mm. and breadth

' 0-6.t0 07 mm. The point of origin of the male ducts was not observed, though a large - -

empty vas deferens was seen, at first more or less median and then cxtbndh@ further
forwards, passing to the right side of the cirrus sac and 1cachmg about as far anteriorly
as the looped portion of the uterus. This part of the male duct is thrown into a few
loops also, eventually travelling backwards to curve round just behind the cirrus sac which
1t enters terminally, as in O, plicatus. .The male duct now becomes quite narrow and
somewhat convoluted, and may be widened in some portion to form a vesicula seminalis
which is followed by a narrow duct that enters the cirrus.  The sac is a long tube about 1-8
mm. long and 0-3¢ mm. wide, lying in the median line. Its length is thus about one-third
- of the total body length, whereas in Jagerskiold’s figure of 0. plicatus it is two-fifths
of the total and not less than 3 mm. long. "The introverted cirrus occupies mostlof the
1ength of the sac and is about 0-2 mm. wide; but its breadth may vary in different parts
of ‘the tube, though it usually maintains approximately the same diameter throughout.
- The walls are strongly muscular. The organ was seen everted in many specimens,

! .
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generally somewhat co.iledy and lying over the genital opening. It -gra_Jdua‘lly narrows
from its base to the tip. The surface is beset with abundant, rather low, broad spines,

. arranged more or less transversely, sometimes giving a ringed appearance to the organ.

The base of these spines is broad and more or less rounded, the spine projecting about
0-01 from the surface. The length of the fully everted organ is about 1-8 mm. - Between

the musculature of the sac and the enclosed male duct in its posterior portion are abundant
prostate, gland cells.

2

The ovary is median, postei'ior and more or less surrounded by the terminal portion
of the intestinal crura. The organ is rather deeply lobed as in O. jol'i_catus._ It measures

"about 0-6 mm. across by 0-4 mm. in fength (1 mm. by 0-5 mm. in O. plicatus).

The oviduct arises from its anterior border and after a very short course joins
the common vitelline duct in the shell gland and then passes to one side as a'loop which
travels forwards, this uterine duct being rather narrow. - It becomes transversely placed

. in front of the shell gland and then there follows a succession of loops. The latter are
‘not in contact but are arranged so complexly that the uterus resembles a wide reticulum

occupying a region reaching from the level of the anterior border of the testes to the
posterior end of the cirrus sac and extending laterally nearly to the margin of the worm.
The tube also passes forwards, especially on the left side, to occupy a great part of the

area lying laterally from the posterior two-thirds of the cirrus sac. The uterus which
1 filled w1th an enormous number of tiny eggs in mature specimens, eventually travels

forwards, to the left side of, and parallel with, the cirrus sac.. Though Jagerskiold
stated that the uterus of O. plicatus developed branching blindly-ending sacs, Kossack
pointed out that it was really a simple tube, extraordinarily and irregularly twisted.
Apparently the arrangement ini O. antarctica is essentially similar. The terminal portion
of the female duct widens considerably to form a short metraterm about as wide as the
cirrus sac and underlying the anterior end of it. Tt terminates in the rather wide female o
aperture.. Tt possesses abundant minute spines as in 0. plicatus and its walls are

strongly mustular. Jagerskiold referred to the presence of abundant gland cells in’this
i'_ggion. . : ' ' '

. The volk glands lie below the uterus and dccu_py. a‘ré]atively narrow transverse
zone in front of the shell gland and testes and extending forwards for about: one-third
of the distance between the shell gland and the posterior end of the cirrus sac, so that

they .are more restricted than in . plicatus. The number of follicles varies somewhat,
and as stated by Leiper and Atkinson, may range from ten to eighteen on each side,

* their arrangcment being more or less symmetrical. The ducts are disposed as in

0. plicatus, the yolk eventually reaching the two main canals which unite just in front
of the ovary to form a common yolk duct. Thelatter passes upwards and then backwards

. and (lownwards through the shell gland, ‘where it joins the ovidudt or ootyp. Laurer 8

canal was not recogmsed
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. Eggs are minute and very abundant and possess a long polar filament at each-end.
. The shape is smular to that figured for 0. plicatus; - The central elliptical portlon of
the: shell:is a,bout 0-02 mm. long by 0-012 mm, broad and this part suddenly narrows. to

'form t.he ta,permg ﬁ]aments, the total length of the egg and its ﬁlament bemg about |

OISmm ) :

In 1892 Monﬁceﬂi compared the various systens in Ogmogaster with .those' in‘ether
Monostomid genera and pointed out the. similarity of the reprodudtive organs 'to those
of N otocotyle the main éhfference bemg that of the arrangement of the vitellaria.

o
g

-

. Kossack (1911 565). created the subfamllv Ogmogastermae, Notocotyhdae, to
receive Jagerskiold’s genus, mainly on ‘account of the 10ng1tud1n&1 ruge, the position
of the vitellaria, and the long, irregularly twisted uterus.  He re-examined Creplin’s
original material and pointed out that Jagerskiold was in error in stating that the uterus
developed branching blindly-ending sacs, whefeas it was a very 1rregularly twisted tube.
Poche (1925) regarded this Monostomid’ genus as possessing charaeters sufficient, to
justify the erection of the family Ogmogastemdae

B

REFERENCES TO LETTERING

Ac, anterlor commlssure aex, anterior excretory canal ag, anterior glande'
agd, ducts of anterior glands; alr, anterior lateral ridge of disc; as, anterior sucker;
"avd anterior vitelline duct; b, brain; be, buccal cav1ty, ¢, cirrus; cm, circular muscle
'ﬁbres cs, cirrus sac; ¢vd, common v1tel]1ne duct; dem, dorsal layer of circular muscle
ﬁbres of sucker .dn, dorsal nerve; e, eye,.. ejd, eJaculatory duct; em, egg mould;

'ep, excretory pore ev, ‘excretory vesicle; ex, excretory canal; .ga, ganglion cell;
gp, genital pore; h, hl, h2, h3, hooks'of d;se ; 1, intestine; ivn, inner ventral Derve;
. 1,'lip; m, mouth; :mm, marginal membrane of disc; mt, _metraterm;  n, nerve, nc,

N\ c. : - .
nerve commissure; nr, nerve ring;' o, egg; od, oviduct; oes, oesophagus om, oblique

niuScle fibres; ov, ovary; ovn, outer ventral nerve; p, penis; pd, prostate duct; ped,
_pedlcel of disc; pex, posterior excretory canal; 'ph, pharynx; plr, posterior lateral
ridge of disc; prs, prostate sac; pt,- perforatlon through testis; ptg, post-testicular

gland pvd, posterior vitelline duct r, ruga; rm, radial muscle fibres; rs; receptaculum .

seminis; sa, salivary; sg, shell gland t, testis; u; uterus; ud, uterine duct; v, vagina;
vd, vas deferens; vf, vitelline follicle; v, v1telhne reservoir; vtd, vitelline duct;
x; outer limit of vitelline follicles and intestinal céeca. D R

1
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2 EXPLANATION .OF FIGURES.

PSEUDOBENEDENIA NOTOTHENIAE.

Fig. 1. Cleneral form and digestive system reproductive system outhned
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13.
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15
16

17,

18,

19.

. 20

21.

22,

23.

"~ o4,

Fig.

25.

26.

27.
28.

. Excretory:system ; drawn to same scale as fig. 1.
.. Reproductive- system ‘excluding vitellaria ; dorsa.l Vlew
Ducts of vitelline- system ;- other reproduotlve organs ‘dotted. Outer
hmlt of Vltellarm and, 1ntest1nal crura dotted, also p051t10n of I‘ldQ,‘eb
ondlsc L S
LIV 8 somewhat obhque passmg throuéh mouth and Vagrna*
Dltto drawn to same scale, but passmg through excretory pore and
pedlcel of disc... "~ SRS ;
. L.VS. pedlcel and disc. TR
. L.V.8. anterior.end, showing succer and antenor gla,nd
‘Pharynx, antemor crura, eyes, etc.—fromr whole mount.’ 5
- Lettering as; in precedmg figures. : .o TR
Nervous system reconstructmn mainly from hor1zontal sectlons
L.H.S. brajn.~" * 3o PRt S
L.V.S. left anterlor eye. e R e
Multlpolar nérve cells from’ subcutlcular tlssues of body and disc, as seen
""" 'in entire preparatmns o T
Bgg from uterus. : ST ',','-..- S
Three hooks from ]eft 81de of dlsc——ventral view: ¥
Anterlor “hook™ of rlght mde——dorsal view. F1gs 15 16 and 17 drawn
7 to same scale! - R L .
Posterior ( thlrd) hook from left 31de, dorsal V1ew
¢ Lettermg as in precechng ﬁgures ;
Oblique section of cirrus sac at, ]unotlon of vag deferens and prostate
duct. ' EPT L .
‘Excretory pore—-from T.S. body R oo
Cells from anterior. part of pharynx——from L. H S. bodV o
T.8. through region. of vagrna—drawn from geveral successive sections.
T.8. body showmg ]unctlon of oviduct and yolk duct.
T S body néar postetior edge of testes, showing: post testlcular glands.
I‘1gs 22; 23 and 24 drawn to same scale. .~ .
Portlon of L H8. body, showing post- testlcular glands
Lettermg as In precedmg ﬁgures . '

[N . . bl

.

i

OGMOGASTER ANTARCTICA. -

Ventral view, showing rugs, cirrus sac and 1nturned margin. Position of
cirrus sac dotted.

Yentral view, showmg anatomy. " Drawn to same scale as fig. 26.

Portion of reproductive system, dorsal view.

~ Lettering as in preceding figures.
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