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ABSTRACT

Descriptions are given of two species of Haemadipsidae, one, Philaemon grand is sp. nov., the other
Philaemon pungens Blanchard. The egg-capsule
and newly hatched young of the latter species are
also described. Limnobdella australis <Basista)
(Hirudinidae) is recorded for the first time as
occurring in Tasmania. Three new species belonging to the Piscicolidae are also described, namely
Austrobdella bilobata from Rhombosolea tapirina
Gunther, Trachelobdella leptocephali from the gills
of Leptocephalus conger (Linnaeus), and" Ichthyobdella" platycephali from Platycephalus bassensis
Cuvier and Valenciennes. A brief description of
the egg-capsules and young of Austrobdella bilobata is also included. In addition, some account is
given of specimens of Branchellion parkeri Richard-
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phorus sp. and Dasyatis sp. Further information
concerning Pontobdella tasmanica (Hickman), its
occurrence on a piece of seaweed, and also on a
skate, is provided. Three members of the Glossiphoniidae, namely, Glossiphonia tasmaniensis sp.
nov., Glossiphonia australiensis Goddard, and
Placobdella bdellae sp. nov., are described, the last
named species occurring in the buccal cavity of the
pouched lamprey Geotria australis Gray. The
structure of the nephridia in Glossiphonia australiensis Goddard is given for the first time.
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Three leeches have been recorded previously
from Tasmania, namely Glossiphonia australiensis
Goddard, 1908, Philaemon pungens Blanchard, 1898,
and Pontobdella tasmanica (Hickman, 1942). In
the present paper additional records and notes are
given on these three species. A new occurrence
of Limnobdella australis is recorded; an account
is given of a Tasmanian example of Branchellion
parkeri; and the following new species are described:-
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1. Philaemon grandis.
2. Austrobdella bilobata.

1.

3. Trachelobdella leptocephali.

4. "lchthyobdella" platycephali.
5. Glossiphonia tasmaniensis.
6. Placobdella bdellae.

Type specimens, some of which are serial sections, are in the Department of Zoology, University
of Tasmania.
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2.

Philaernon grandis sp. nov.
FIG. 1.--Diagram of the dorsal surface of the, body. The posi~
tions of the ganglia of the ventral nerve cord are shown.
The somites (excluding those of the posterior sucker)
are numbered I to XXVII.
FIG. 2.-General anatomy. ventral view. The male reproductive
ducts are omitted.
c. crop; c.c. crop caecum; d.L. duct of Lambertian
organ; i. intestine; j. jaw; L. Lambertian organ;
r. rectum.: t. testes; v. vagina; 6' male reproductive
aperture; Q. female reproductive aperture.
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glands; b. bursa; ej,c. ejaculatory
horn: c.r.d. external l'eproduetive duct; n.g.XIV. ganglion
XIV: o.v. ovary; s.v. senlinal vesieJe; v. vagina;
XXIV. somite XXIV; 3. annulus bearing male repro~
aCCEsSory

ductive aperture;
aperture.

~.

annulus bearing' female reproductive

FIG. 7. -·Diagrarn of tho female reproduetive organs, in dorsal
view.
FIG.

g.-~lf~gg:-eapsule,

drawn fronl a photograph.

c.r.d. external reproductive duct; n.p. n(~phridiopore;
ov.d. oviduct; v. vagina; 6'. male reproductive aperture-;

9.

female

reproductive aperture.
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(e) Colouration: The specimen was fixed in
Bouin's Fixative and preserved in 90 per cent
alcohol. The dorsal aspect of the leech is brown,
marked by a darker longitudinal streak. The ventral surface is slightly paler than the dorsal. The
colour of the living leech is reported to be very
similar.
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Three pairs of tubercles are present on the dorsum of 12, 15, 20, 25 and 30. Behind this region
they are not apparent, and so are of little help
in determining somite limits. The most useful
structures for this are the nephridiopores, the
genital apertures and the eyes.
Five pairs of well-developed eyes are present, one
pair on each of annuli 2-4, 6, and 9. The eyes
are on an arc at the anterior extremity.

XVII
XVIII

The reproductive apertures are separated by five
annuli. The male aperture is at 31/32 and the
r--._-<"........,~o~=~+---o" female at 36/37.
-. - -.-----~
The nephridiopores lie on the 2nd annulus of the
somite, there being four complete annuli between
two annuli which bear pores. The nephridiopores
lie in paired rows in the ventral paramarginal position. They lie near the caudal border of the
annulus.
; - - - - - - - - - - 1 - b,
b
Goddard 0909, p. 480) gave the following table
r---"-----A-·r- '
r - - - - - - - - - - - { - a, of annulation:i - - - - - - - - - { - b.
TABLE II
I--"'-------<==t--np

XI

XIX
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XX.
XXI

XII.

XXII
XXIII

XIII.

XXIV

'---
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..J-G;.

Annuli

SOTI1ite

/4.
12.
Limnobdella australis (Bosisto. '1859)
FIG. 12.-Dorsal view of the entire animal, showing the somitel
limits. The somites are numbered I to XXVII (excluding those of the posterior sucker).
FH:. 13.-Diagram of
of the body.

(d) Annulation: The total number of annuli is
103. The first five of these are incomplete ventrally, and form the anterior sucker. The 6th is
the first complete annulus, and, together with the
7th, with which it is fused ventrally, it forms the
lower lip of this sucker. The 6th and 7th annuli
are distinct dorsally, as are the 8th and 9th, which
also are fused ventrally.

the

lateral

part

of

the

anterior

end

FIG. 14,-Diagram of the ventral surface of the body in the
clitellar region.
a2. sensory annuli; a.s, anterior sucker; bI, h2. presen..:
sory annuli; b5, b6. post-sensory annuli; e. eye; L
lower lip of the anterior sucker; n.p. nephridiopore;
s.s. segmental sensiIla; u. upper lip of the anterior
sucker;
6'. male reproductiYe ape1rture; ~. female
reproductive aperture.

At the anterior end are a number of incomplete
annuli which form the anterior attachment area.
The mouth lies slightly behind the middle of this.
At the posterior end of the body is a small,
shallow, cup-shaped sucker,
It is centrally
attached and has a postero-ventral aspect.

ii
iii
iv
v
vi
vii
viii-xxiii
xxiv
xxv
xxvi

a.

4

5, 6

7, 8, 9
10, 11, 12
la, 14, 15. 16
17 ,
96
97, 98
99, 100
101. 102

Nature
Uniannulate
Uniannulate
Biannulate
Biannulate
Triannulate
Triannulate
Tetrannulate
Pentannulate
Biannulate
Biannulate
Biannulate

Expanding this a little, we have:Somite
viii

ix
x
xi
xii

Annuli

Nature

17-21
22-26
27-al
32-36
37-41

Pentannulate
Pentannulate
Pentannulate
Pentannulate
Pentannulate

Now Goddard 0909, p. 482) says that the male
and female reproductive apertilres are at 30/31 and
35/36 respectively. This, according to the above
table, means that they are in X and XI b5/b6,
However, in the diagnosis of the genus to which he
assigns his specimens, it is stated that the genital
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pores are as in Hirudo, i.e., in XI and XII b5/b6.
The following modification of Goddard's table,
based on the recognition of a preocular somite,
fits the diagnosis more closely:-

1904
1907
1909
1911
1947

Upper Yarra, Vic.
Auckland, N.Z.
N.S.W., Victoria,
Queensland
S.W. Australia
Australia

TABLE III

1949

New Zealand

Somite
i
:ii
iii
iv
v
vi
vH
viii
ix
x
xi
xii
xiii-xxiv
xxv
xxvi
:xxvii

Annulus
1
2
:3
4, 5
(5, 7
8, 9, 10
11, 12, 13
14-17
18-22
23-27
28-32
:-33-37
38-97
98-99
100. 101
102, 103

Nature
Uniannulate
Uniannulate
Uniannulate
Biannulate
Biannulate
Triannulate
Triannulate
Quadriannulate
Quinqueannulate
Quinque-annulate
QuinqueannulateQuinqueannulate
Quinqueannulate
Biannulate
Biannulate
Biau,nulate

The annulation is well defined, except on somites
I-III, which are uniannulate.
In his description of L. australis var. mauiensis
(originally Hirudo mauiana) Benham 0907, p. 185191) did not recognise a preocular annulus; instead he counted annulus 4 as a separate somite.
This method is not used by other workers.
(e) External Openings: These are of three
kinds:i. alimentary;
ii. nephridial; and
iii. reproductive.
1. Alimentary: The mouth lies near the base of
the anterior sucker. Since the anterior somites are
turned in, the exact nature of the mouth is difficult to determine. However, three pairs of jaws
appear to be present. The anus lies on the caudal
border of the last annulus.
2. Nephridial: In the specimen before me, 14
pairs of nephridiopores are easily visible. They are
situated in two lines on the ventral surface, midway between the mid-ventral and lateral positions.
The openings occur on the caudal borders of annuli
29, 34, 39, 44, 49, 54, 59, 64, 69, 74, 79, 84, 89, and 94.
The three anterior pairs, i.e., those belonging to
somites VIII, IX and X, are not visible.
3. Reproductive: The male and female reproductive systems open separately to the exterior by
reproductive apertures situated in the mid-ventral
line. The male pore opens between annuli 31/32,
and the female, between annuli 36/37. The male
aperture is distended into the form of a large
rounded hole by the penis; the female aperture is
a simple, transverse slit.
Distribution
Specimens of Limnobdella australis have been
recorded, under a variety of names, from several
mainland localities. The species is represented in
New Zealand by the variety mauiensis. The previously recorded localities are as follows:1859
1859
1861
1871
1893
1901

? Victoria
? Vi.ctoria
N.S.W.
N.S.W.
Australia

Hirudo australis Bosisto
H. medicinalis Becker
H. quinquestriata Schmarda
H. novemstriata Grube
L. quinqucstriata Blanchard
Limnobdella australis Brandes

L. quinquesttriatlit Kershaw
H. mani.ana Benham
L. australis Goddard
H. australis Johanson
H. (L.) austr<dis Parker & Has-

well
L. o/ustralis

Richardson

The specimen in my possession was collected on
31.12.1953 in the region of lagoons north of the
Interview River (12 miles north of the Pieman
River) .
Family PISCICOLIDAE
Genus AUSTROBDELLA Badham, 1917
GI'~NERIC

DIAGNOSIS

Small marine leeches with well-defined neck and body
regions. The body cylindrical in the young, but much flatteuC(l
in the adult. The' lateral parts of the body below the c1itellum
bulging out and forming a. shoulder-like appearance. Somite
of six annuli. No pulsating vesicles, their place being taken
by a continuous contractile lacuna placed on either side outside
the body musculature.
Dorsal and ventral median lacunae
present, communicating by segmental lacunae. Three pairs of
pouches present in the thick-walled intestine, a fourth pair
being represented by a flexure in the gut. Testes five pairs~
}jy€S one pail'.'
(Badham, 1917.)
Type: A. translneens, Badham, 1917.
<

AUSTROBDELLA BILOBATA sp. nov.

(Figures 15-22)
DIAGNOSTIC FEATURES

A. bUobata resembk>s A. lrramslucens Badham in generic
features, but shows certain specific differences.
The body is
cylindrical in the' young, becoming flattened in the adult which
has a markedly shouldered appearance posterior to the clitellum.
The somite consists of three primary annuli, all of which are
subdivided, giving a total of six. Pulsatile vesicles are absent,
their function being performed by lateral contractile lacunae
only.
The' crop has seven sets of paired lateral caeca, the
last six pairs of which are, double. The thick-walled intestine
has three' pairs of lateral pouches, and a fourth pair is represented by a flexure. There are no eyes. The gonoporesare
separated by two annuli. The female reproductive Syste'ffi has
paired short ovaries without prolonged posterior lobes. There
are five pairs of testes. The size of A. bilobata. is, both in
immature and mature forms, greater than that of other described species.

External Features
(a) Size and Shape: The leech is flattened in
the urosomal region, and has anteriorly a more
cylindrical neck or trachelosome. The distinction
between these two regions is less marked in young
forms, as shown in figure 19, which represents a
series of outline drawings of specimens of different sizes. Table IV gives the measurements of
25 specimens.
(b) Colouration: The leech is strongly pigmented
and shows up distinctly on the surface of the host.
The most obvious pigment is dark bluish-black
arising from numerous closely-packed stellate cells.
This pigment is more concentrated on the dorsum
and on the outer surfaces of both suckers. The
ventral surface of the living animal appears almost
as dark as the dorsal owing to the semi-transparent
nature of the leech. However, in killed specimens
it is paler. The inner surfaces of both suckers also
are paler.
Scattered among the dark pigment cells, and
especially along the body margins are reddishyellow pigment cells. Eyes are lacking.
(c) Annulation: This is difficult to make out in
the living specimen and can best be seen from
compressed whole amounts and sagittal sections.
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With the exception of one leech found on the
lower surface near the mouth, all were on the
upper surface (Le., right side morphologically) of
the flounder, above the body cavity. It is possible
that the specimen on the lower surface was a new
infection and that the leech was making its way
to the more usual position.
Badham 0917, p. 2) says A. translucens which
parasitizes the Australian Sand Whiting (Sillago
ciliata) occurs
. 'on the fins-pectoral, pelvic, dorsal and caudal; their presence also was
noticed around ulcerated patches on the sides of
the fish, and a few were found in the proximity of,
but not on, the gills '.

The region above the body cavity, as mentioned
above, appears to be the only normal site for A.
bilobata; its presence has never been noticed on
the fins. Scars similar to those mentioned for the
sand whiting occur above the body cavity in the
flounder. They are present even in small specimens
of the host.
No host relationships are given for A. anoculata
Moore.
Relation to Existing Species
A comparison of A. bilobata with the two existing species is given in Table VI.

TABLE VI
Comparison of Austrobdella spp.
A. tran..;;lucens Barlham

Maximum length
Minimum size recorded

13 mm.
1·5 mm. in length

Transparency
Pigmentation

Transparent
Semi-transparent
Pigmentation by means of stel- No natural colour remains, but
late reddish-brown cells and a
the type is stained a uniform
number of smaller cells of
green, which may be due to
shades of purple
preservation in a copper tank
1 pair present
Absent

Eyes
Number of annuli in mid-body
normal somite

(3)

6·8 mm.
(No young stages)

6

3

Marked in adult
Apparently absent
Not distingui.shed
Similar to A. translucens

Ovaries

With prolonged posterior lobes

Oviducal horns
Testes
Nephridia
Host

Large
5 pairs
11 pairs
Australian sand
lago ciliata

Location of parasite on host

The parasites were found on the
fins-pectoral, pelvic, caudal
and dorsal; present also around
ulcerated patches on the sides
of the fish

Sil~

Genus TRACHELOBDELLA Diesing, 1850
GENERIC FEATURES

The body is elongated, and divided. into two regions, an interior trachelosome and a posterior abdomen. The former is
short and cylindrical, and may be'ar lateral non-pulsatile vesicles.
At its posterior end it becomes slightly expanded as the
cli.tellum. The- ahdomen is long and may be somewhat depressed.
Along its sides are 11-13 pairs of pulsatilel vesicles. There are
two suckers, both usually rather small, the diameter of the
posterior one rarely exceeding the maximum body width. The
normal mid-body somite has three primary annuli, each of
which is subdivided by a transverse furrow so as to form six.
A posterior crop caecum is present. There are five pairs of
testes, and the bursa is large and folded. Members of this
genus are found, with rare exceptions, as ectoparasites on
marine fishes.
Type: T. miUleri Diesing, 1850.

A
this
eel
VII

Tasmanian leech which may be assigned to
genus has been found on the gills of the conger
(Leptocephalus conger (Linnaeus)).
Table
gives a comparison of this species with others

6

Marked in adult

some and urosome
Oesophage'al pouches
Anterior endodermal gut
Crop caeca

Present
Trilobed
6 pairs, somewhat lobed distally
Separation of posterior caecum About l/7th of total length
free behind
,:) pairs
Intestinal caeca
Present
Intestinal flexure

85 mm.
2'5~3 mm. in length on emergence from egg capsule
Translucent to opaque
Blue-black. darker dorsally than
ventrally with some ambel'~
yellow pigment cells.
Pigment cells stellate
Absent
(3)

(6)

Division of body into trachelo- Madt:ed in adult

whiting,

A. bilobata sp. nov.

A. anoculata Moore

Present
Trilobed
12 pairs, equivalent of the 6 in
other species
About 1/5th of total length free About 1/7th of total length free
behind
hehind
3 pairs
2 or 3 pairs
Absent; place taken by an ex- Present
panded region
prolonged
posterior
Without
prolonged
posterior Without
lobes
lobes
Absent
Absent
5 pairs
5 pairs
11 pairs
Not recorded
Southern or common flounder,
Not recorded
Rhombosolea tapirina Gunther
On the upper (right) side of the
Not recorded
fish, ahove the body cavity,
where they produce ulcerated
patches and extensive scars.
Never on the fi ns

assigned to the genus, from which it appears to be
distinct. The specific name leptocephali is proposed for it.
TRACHELOBDELLA LEPTOCEPHALI sp. nov.

(Figures 23-28)
DIAGNOSTIC Ii'EATURES

The body is of moderate size, much larger in the urosome
than in the trachelosome. The urosome has 13 pairs of lateral
pulsatile vesicles. Of these, the anterior ones are the largest,
and the size decreases towards the posterior end of the body,
80 that one or both of the last two pairs may be practically
indistinguishable in macroscopic view. The anterior sucker is
about equal to the neck in width, and bears two or four pigmented patches which may be eyes. The posterior sucker is
strongly contracted so as to be of lesser diameter than the body.
The bursa is large, as are the male ducts. There are five pairs
of testes. The ovaries are smal1. There is no copulatory area
and no conducting tissue. Largoe cIitellar glands are present.
Posterior crop caeca are' present and are almost completely
fused together
0
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Trachclobdclla leptocephali sp. nov.

FIG. 23.--General anatomy in dorsal view.
FIG.

24.~Diagrammatic

longitudinal
section
through
the
anterior sucker, showing the position of the rrlOuth.

FIG. 25.-----Two mid-body sOlnites, showing annulation.
FIG. 2G.--Poste-rior part of urosome.
a. anus; c. crop; i. intestine; m. mouth; oc. oesophagus;
av.
; J). proboscis; p.c. poste,rior crop caecum; p.s.
sucker; p.v. pulsatile vesicle; r. rectum; to testis~

nC

28
Trachelobdella leptocephali sp. nov.
FIG. 27.·~Diagrammatic reconstruction of the right half of the
male reproductive ducts and associated structures, viewed
from the left side.
FIG. 28.-Diagrammatic transverse section through the testis
region of the urosomeshowing the main caelonde ele:ments. Left side segrnental, right side intersegmenta1.
b. bursa; c. crop; d.ej. ejaculatory duct; d.l. dorsal
lacuna; cl.v. dorsal blood-vessel; 1.1. lateral lacuna; l.v.
lateral blood-vessel; D.C. nerve cord; p.v. pulsatile
vesicle; sJ. segmental lacuna; sp.g. spermatophore gland;
t. testis; t.m.o. terminal muscular organ; v.L ventral
lacuna; v.s. vesicula seminalis; 6' male reproductive
aperture.

The muscles of the body-wall form a layer
about 100ft in thickness. Of this, about 30,u is
made up of longitudinal muscle fibres, whilst the
outer layers of diagonal and circular fibres make
up the rest.
Both the anterior and posterior sucker are well
supplied with small unicellular glands. Lying in
the intestinal part of the urosome immediately
inside the body-wall muscles and apparently
associated with the posterior sucker, are a few
very large unicelluler glands. These are largely
confined to the dorsal part of the body, and have
an average diameter of 250,u. The nucleus is
lobed and has several nucleoli. The ducts, which
have a diameter of about 12,u, leave the glands
near their posterior margin, and app~ar to open
on the inner surface of the posterior sucker. Their
exftct function is not known.
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short muscular vagina which opens to the exterior
at the female pore. A copulatory area and conducing tissue appear to be absent.
A number of mucous glands are present in the
ventral part of the body immediately behind the
clitellum, on the ventral surface of which they open.
They probably have a lubricating function.
Smaller ones surround the male aperture.
The clitellar glands are present throughout the
urosome, where they form a layer immediately inside the body-wall musculature. The glands are
small. having an averag'e diameter of 500. Their
ducts open at the clitellum. Clitellar glands are
not present in the trachelosome. The clitellar
glands have an average diameter of 500. The
nucleus is large (about 25,u in diameter), central,
lobed, and with several nucleoli. The ducts of the
clitellar glands open on the clitellum. Also in
the urosorne, in somites XX to XXV, are a number
of very large unicellular glands. These have an
average diameter of 2000 although many are
elongated parallel with the long axis of the body.
The centrally placed nucleus has a diameter of
about 80IL, and is markedly lobed. The function
of these glands is not known, but they resemble
the clitellar glands in the nature of the cytoplasm
and nucleus. However, their ducts open on the
posterior sucker.
(j) Nervous System: The nervous system agrees
in general with that found in other piscicolids.
The anterior ganglionic mass is short and compact,
and ganglion VII is closely joined to it. Ganglia
VIII to XI are fairly close together, then a long connective unites XI and XII. Ganglia XII and XIII
are again close together; XIII to XXIV are fairly
widely spaced; then follow three closely spaced
ganglia and then the short broad posterior
ganglionic mass.

Relation of the Leech to Its Host

Nine specimens of Trachelobdella leptocephali
were taken from the gills of the common conger
eel (Leptocephalus conger (Linnaeus) ).
The
tightly constricted, almost tubular posterior sucker
appears well adapted for attachment to the gill
filaments.
"ICHTHYOBDELLA" PLATYCEPHALI sp. nov.

(Figures 29-34)
DIAGNOSTIC FEATURES

Members of this species are small leeches parasitic
the
flathead, Platucephalus baBRem:n:s euv. and VaL
The
of
the leech is indistinctly divided into trachelosom(~ and urosonlC.
Two wen-marked suckers, both attached excentrically, are pre~
sent.
There are no eyes.
Lateral pulsatile vesicles arc not
visible externally; however, in section there are SEen to be
segmental expansions of the lateral lacunae. True vesicles are
not formed, as these expansions do not occur outside the body~
wall musculature. The complete somite is 14-annulate. In the
male reproductive system there are five pairs of testes; the
ejaculatory bulbs are long, and the atrial cornua short; there
is a large bursa. An area of conducting tissue is present in
the female system, and lies in somites XII/XIII. Oesophageal
pouches are present in X/XI. The posterior caecum of the
crop is completely unified. There are four pairs of intestinal
caeca. Ten pairs of nephridia are present.

External Features
(a) Size: Only two specimens of this leech were
available. The following measurements were made
on the larger specimen:Anterior sucker
Neck
Clitellum
Urosome
Posterior sucker
Total length

Length
2 mm.
3
mm.
1·5 mm.
15-5 mm.
3·5 mn1.
23
mm.

Width
2 mm.
1·5 mm.
1 mm.
2·5 mm.
3·5 mm.
2·5 mm.

Depth
mm.

1·5 mm.
(excluding
suckers)

The smaller specimen, from which the internal
anatomy was studied by means of serial transverse sections, had a maximum length of 10·5 mm.;
the width in the neck region was 0·33 mm., and in
the urosome, 0·71 mm.; the depth in these two
regions was 0·35 mm. and 0·52 mm., respectively.
(b) Shape: The body is subcylindrical in the
smaller. and only moderately depressed in the
urosomal region of the larger leech. It is divided,
but not distinctly, into an anterior trachelosome
and a posterior urosome. The clitellum is slightly
constricted.
The oral sucker is disc-like, excentrically
attached, and has an entire margin. The mouth
opening is centrally situated on its inner face.
The posterior sucker is almost twice the size of
the anterior, disc-like when expanded, otherwise
somewhat cup-shaped. The point of attachment
of the posterior sucker is slightly excentric, the
dorsal free edge being slightly longer than the
ventral (2 : 1'5 mm.).
(c) Colouration: The outer surface of the
anterior sucker has two conspicuous transverse dark
bands. The more posterior of these is the darker
and may conceal ocellar units although these were
not found in section.
The dorsum and sides of the body are brown,
and are marked by three pairs of longitudinal light
bands dorsally, and with a fourth pair in the
ventrolateral position. One pair is in the inner
paramedian position, one, indistinct and discontinuous, in the outer paramedian position, and
one is dorsolateral. The latter is expanded segmentally, each expansion extending through about
four annuli.
The outer surface of the posterior sucker is
irregularly mottled. The ventral surface of the
body is pale, as are also the inner surfaces of the
suckers.
(d) Annulation: To the unaided eye the skin
appears to be smooth; under magnification, however, there is seen to be a large number of very
small annuli. There appear to be about 30 annuli
in the preclitellar region, comprising, together
with the oral sucker, somites I to IX/X. The
annulation of the clitellum is irregular and incomplete. There are three complete furrows, the
anterior of which is oblique, and probably marks
the posterior limit of X. This is followed by a
dorsally incomplete groove, and then by a complete one. Slightly posterior to this and on the
ventral side is the male reproductive aperture.
Then follows a depression with a series of incomplete furrows, which may mark the posterior limit
of XI. This is succeeded by a region crossed by one
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In this region the swollen part of the main segmental lacuna gives off a very fine canal which
passes back along the lateral line and unites with
the lateral end of the accessory communication.
This canal does not appear to be present in the
testis region.
There are no lateral lacunae and no pulsating
vesicles such as occur in Johanssonia Selensky, 1914.
(g) Excretory System: There are 10 pairs of
nephridia lying laterally in somites XIV-XXIII.
The main body of the nephridium lies anterior to
the nephridiopore, which opens immediately behind
the level of the ganglion of its somite. The nephridium commences laterally, then pursues a somewhat convoluted course towards the dorsal part of
the body, where it changes direction and passes
down to the ventral part. Here it again turns
and passes dorsally and posteriorly till it reaches
the mid-lateral line. Then the nephridium becomes constricted before expanding into a bulb
opening on the surface. No trace of internal
funnels was found.
Affinities
In 1914 Selensky <1914a) described a leech
parasitic on a pantopod, and gave it the provisional
name of "Ichthyobdella" pantopodum. Later in
the same year he (Selensky, 1914 b) described a
leech from Anarrhichas lupus (LinnJ and erected
a new genus Johanssonia to accommodate this
species, which he named J. kolaensis. He then
assigned his earlier" Ichthyobdella" pantopodum
to his new genus. In 1952, Moore described a
leech from Tetraodon hispidus Linn. which he

called Johanssonia abditovesicula, noting however
that it differed quite markedly from the description
of Johanssonia kolaensis given by Selensky <1914 b),
from which the following is taken:-Small leeches
with well-formed suckers of less diameter than the
body; both somewhat excentric. Body cylindrical
and not distinctly divided into trachelosome and
urosome. Skin smooth. Lateral lines marked by
the presence of 11 pairs of lateral vesicles; of these
the last pair may be reduced or absent. No eyes.
Normal mid-body somite made up of 14 (16)
annuli. Posterior crop caecum with five fenestrae.
Ciliated organs present in the nephridial system.
Six pairs of testes.
Male system has no
"Johansson's organ" in the long bursa; however,
the common part of the ejaculatory ducts is provided with a glandular muscular groove which projects into the bursa. Conducting tissue and a
copulatory area are present.
Table VIII gives a comparison of the three
species assigned to the genus Johanssonia, and also
includes the Tasmanian species which appears to be
related quite closely to J. abditovesicula. As Moore
recognized, his species does not lie with certainty
in the genus Johanssonia, and it seems possible
that when more material becomes available the
systematic position of both J. abditovesicula and
" Ichthyobdella" platycephali may be determined
more precisely.
Distribution
Two leeches were collected from fiathead at
Catamaran, south Tasmania.

TABLE VIII
Comparison of species of Johanssonia and" Ichthyobdella" platycephali sp. nov.
J ohanssonia kolaensis
Selensky, 1914

J ohan88onia
abdit.ovesicula Moore,

.Johanssonia pantopodum
(Selensky,

1914)

1952

" I chthyobdella "
platycephali sp. nov.

- - - - - - - - - 1 - - - - - - - - - - --",.--'------- - - - - - - - - - - - - - - - - - Maximum length
Annuli/somite
Eyes
Skin
Shape

Pulsatile vesie1es
Oesophageal pouches
Posterior crop caecum
Nephridia
Female system
Male system
Testes
V en tral blood vessel
Host

+

23 mm,
14 (16)
None
Smooth, with small
lateral vesi.cles
Body cylindrical, imperfec~ly divided into
regIOns

20 mm.
14
Nonel
Smooth,
with
small
lateral vesicles
Body cylindrical, imperfcctly divided into 2
regions
I

15 mm.
14
None'
Smooth

23 mm.
14
None
Smooth

Body
divided
into 2 Body cylindrical
narrower,
anteriorly
regions,
but
not
and imperfectly divided
markedly
into 2 regions
No true vesicles
11 pairs
11 pairs
No true vesicles
Present
Not mentioned
Not mentioned
Not mentioned
United, with 5 fenestrae United. with 5 fenestrae United, ? with 2 fenes- United, ? with 2 fenestrae
trae
10 pairs, without funWith ciliated funnels
With ciliated funnels
Not mentioned
nels
With
copulatory area
With
copulatory area I With
copulatory area Nat n1entioned
and conducting tissue
and c.onrluctin g tissuel aO.d conducting tissue
With glandulo~muscular With glandula-muscular Ejaculatory corn11a sur- Ejaculatory cornua surrounded by male accesorgan of bursa
organ of bursa
rounded by male accessory glands
sory glands
6 pairs
6 pairs
5
pairs
5 pairs
Outside ventral lacuna I OutBide ventral lacuna
Outside ventral lacuna Outside ventral lacuna
Ana,rrhichas lupus
Nymphon stromii
Platycephalus
bMsensis
Tetraodon hispidus
C. & V.
(Linn.)
I:m,;~roy.er~~""""\T"'~'.'C"~'_ "~ Linn.
._------------

21
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Genus BRANCHELLION Savigny, 1820
GENERIC FEATURES

Posterior body-region two or three times as broad as the
anterior, flattened, and with paired lateral leaf-like appendages
on almost all rings. Members of the genus are entirely marine.
Type: BrancheUion torpedinis Savigny. 1820.

A table comparing the chief features of the
different species assigned to this genus is given
hereunder (table IX). Richardson regards the presence of tubercles as one of the characters in which
B. australis differs from B. parkeri, and Moore
0952, p. 43) refers to " .
. tubercles, which are
conspicuously developed in B. australis," However,
in the original description of B. australis, LeighSharpe 0916, p. 46) made no mention of tubercles,
but said. "There are on the dorsal surface
very conspicuous patches where the pigment is
absent, giving to the unaided eye the appearance
of whitish spots." These spots are apparently regarded by both Richardson and Moore as tubercles,
or at least indicating the presence of them. It was
hoped to be able to determine the nature of the
spots by reference to the type specimen, but this is
no longer available, and appears to have been lost.
A species of Branchellion which occasionally is
found on certain Tasmanian Elasmobranchs,
appears to be identical with the New Zealand form,
B. parkeri. The follOWing description is based on an
examination of both young and adult specimens.
The specimens were preserved in 5 per cent
formalin.
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(Figures 35-44)
? B. raiae Parker, 1892.

B. parkeri Richardson, 1949; 1953.
DIAGNOSTIC FEATURES

Branchellion parkeri is a branchiate leech, usually 2-4 em.
in length, but occasionally attaining a length of 7 em.
Externally it has 31 pairs of branchiae borne laterally on the
abdominal annuli.
At the base of the branchiae on every
third annulus is a pulsatile vesicle; in all, these comprise 10
pairs. There are four post~branchiate annuli, the last two ?f
which are post-anal. Eyes and ocelli are lacking. The body
is smooth and without tubercles. The dorsal surface of each
annulus is marked by the presence of four, six or eight white
spot."} arranged in a transverse row.
The crop has six pairs of lateral caeca, from the last of
which is given off ventrally a posteriorly directed median
diverticulum.
The intestine has four pairs of lateral caeca.
The female reproductive organs are a pair of ovaries which
pass anteriorly into paired oviducts. These- unite to form a
short vagina, opening at the female aperture in the clitellum.
Behi.nd the ovaries lie five pairs of testes in somites XIIIXVII. The male reproductive aperture is situated in front of
the female pore; there is a shurt blunt, ornamented penis.

External Characters
(a) Size: Adult Tasmanian specimens of B.
parkeri range in total length from 17 mm.-75"5 mm.

and in the total width (including the branchiae)
from 3 mm.-12·5 mm.
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In the abdominal region the spots occur on the
anterior half of the annulus. The arrangement of
the spots is shown in fig. 35. As can be seen
it is very similar to that given by Leigh-Sharp~
for B. australis. However, B. parkeri differs from
the latter species in having only 10 pairs of pulsatile vesicles, and only five pairs of testes.
(d) Annulation (fig. 35): In the specimens before me the neck region exhibits only 12 of the 13
annuli mentioned by Richardson, only two of the
three very small anterior annuli being present.
These two are fused ventrally. The 3rd annulus
is larger than normal and incompletely divided by
a dorsal furrow. In contrast to the condition found
in the abdomen, the spots on this annulus are
situated posterior to the furrow.
Immediately
behind the neck, the body is constricted into a
clitellar region, the greater part of which is hidden
by the prepuce-an anteriorly reflected fold of the
body-wall. Behind the prepuce the body appears
to consist of 37 annuli.

t

TABLE XI
Patterning of B. parkeri from Tasmania.
Position

sd-__=

p.c-->r-+--

4-5.

Pre-clitellar
Trachelosome
Annulus:
1
2
3
4
5
7
8
9
10
11

44-.

IJarkeri Richardson, 1949 and Pontobdella tasmanica (Hickman, 1942).
FIG. 43.---Ventral view of clitellar region of B. parlceri showing the partly protruded male org'an.
FIG. 44.-Diagrammatic longitudinal section of part of the
posterior sucker of B. parkeri.
FIG. 45.-Dorsal view of digestive sygtem of P. tasm,anica.
a.n. anterior nerve branch in sucker; c. crop; i. intestine; m.o. male organ; oe. oesophagus; p. proboscis;
p.c. posterior caecum of crop; p.g. posterior ganglionic

12

Branchellion

mass; r. rectum; s.d. sucking disc; s.g. sucker gland;
t. testis.

With the possible exception of some of the small
specimens, all the Tasmanian examples belong to
the patterned dark phase. However, the lack of
colour in the small specimens may be due to the
action of the preservative on the initially weaker
pigmentation.
There are minor differences in the arrangement
of the spots in the Tasmanian and New Zealand
specimens. Three types of spots may be distinguished by differences in size; they may be
classed as large, medium and small. In all the
Tasmanian examples these spots have the following arrangement (see Table XI).

Spots
Large

Medium

Small

0
0
4
0
0
4
0
0
4
0
0
4

0
0
0
0
0
2
0
4
2
0
4
2

0
0
0
0
0
0
0
0
0
8
0
0

Unpigmented

Clitellum somites XI, XII
Urosome
somite:

XIII

annulus:
at
a~
<-1;J

6
0

Unpigmented
0
0

0
8

XIV-XXIII
a,
a1
as

XXIV
XXV
XXVI
XXVII

0
4
0
4
4
0
0

4
2
0
0
0
()

0

0
0
8
0
0
0
0

The 1st two apparent annuli of the abdomen are
non-branchiate, the 1st is larger than most of the
succeeding ones, and the 2nd, a sensory annulus,
bears laterally a pair of pulsatile vesicles. The
following 3-33 inclusive, bear laterally-projecting,
foliaceous outgrowths (branchiae). These are expanded distally and have simple margins. The
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PONTOBDELLA T ASMANICA (Hickman, 1942)

(Figure 45)
DIAGNOSTIC

FEA..TURES

Pontobdella tasmanica belongs to the 3-annulate species of
Pontobdella. It closely resembles P. lorieata Harding in having
12 tubercles on each a 1 and a 3t and 8 on a 2, but has only 5
clitellar annuli.
The- mid-dorsal tubercles on a 1 and a 3 in
P. ta8man~ica are smaller than those on the rest of the annulus.

A leech, attached to a piece of Ulva and referable to this species was collected by J. L. Hickman,
13.10.1952, on Kingston Beach. From it the following observations were made. The body is cylindrical, 12 mm. long and has a maximum breadth of
1·5 mm. in the mid-body region and of 0·5 mm. in
the neck region. Two suckers are present and are
clearly marked off from the rest of the body. The
anterior sucker is excentrically attached, and the
posterior one centrally. There are 57 annuli in
the body between the two suckers, and they are
arranged in 3-annulate somites (with the exception of I-VI anterior sucker, XI, XII, XXV, XXVI,
XXVI and XXVII-XXIV posterior sucker). The
alimentary canal, as seen in a compressed whole
mount, shows a general resemblance to that of
P. benhami Richardson, 1950.
In the specimen of P. tasmanica under examination the proboscis extends back to IX. From here
a thin-walled oesophagus extends back to XII,
where it expands into the wide simple crop. Intersegmentally this is constricted into seven compartments, the last of which ends at XIX. From
here, a median ventral caecum extends back to
about XXV, although its posterior limit is difficult to determine, and probably varies with the
state of engorgement. Dorsally at the posterior
end of XIX, the simple intestine, which is of
smaller diameter than the crop, is given off. This
is constricted off in XXII/XXIII from a somewhat
beaded region with three compartments, the posterior of which is constricted off from the bulbous
rectum in XIII/XXIV.
The male reproductive system contains six pairs
of testes situated intersegmentally between the crop
expansions. Paired ejaculatory cornua unite to
form the atrium which opens to the exterior by the
male reproductive aperture, situated in XI ada".
A 2nd and much larger specimen of P. tasmanica
was collected by Mr. A. M. Olsen. It had the
following measurements:.

Total length: about 80 mm.
Maximum width: 10 mm.
Maximum thickness: 10 mm.
Width of neck: about 4 mm.
Diameter of anterior sucker: 2·5 mm.
Diameter of posterior sucker: 5·5 mm.
Distribution
This species has previously been recorded from
Sandy Bay, Hobart (Hickman, 1942) as previously
mentioned; the small specimen described above was
collected at Kingston, Tasmania. The large specimen was collected from a skate from Brig Rocks,
King Island, on 2.4.1951.
Family GLOSSIPHONIIDAE
Sub-family GLOSSIPHONIIN AE
Genus GLOSSIPHONIA Johnson, 1816
GENERIC FEATURES

Small to moderately large glossiphoniids with two or three
pairs of eyes. The complete somite is 3-annulate. The crop
has six pairs of lateral caeca, the last of which is elongated
and posteriorly directed.
Seminal vesicles and ejaculatory
ducts form a long open loop. The male and female repro~
ductive apertures are either united or separated by one or two
annuli. Salivary glands are diffuse.
Type: Hirudo complanata Linnaeus, 1758.

Four species of Glossiphonia have previously been
recorded from Australia; theyare:G. australiensis Goddard,
1908. Oberon,
N.S.W. Goddard, 1908.
G. heteroclita (Linnaeus, 1758). Gosford
N.S.W. Goddard, 1909.
G. inflexa Goddard, 1908. Waverley, Sydney.
Goddard, 1908.
G.
intermedia
Goddard,
1909. Fairfield,
N.S.W. Goddard, 1909.
A comparison of these species is given in table
XIII. Goddard (1908, p. 321) recorded a Glossiphonia from Tasmania, but from his text, it is not
clear to which of the above species he is referring.
Since G. australiensis is the species most widely
distributed, it is probably this.
The specimens of Glossiphonia at my disposal
were collected at two localities: Lake DUlverton,
and a small creek running into the Curryajong
Rivulet at Antill Ponds. The leeches from the two
different localities represent two species. That
from the latter appears to be new, and the specific
name G. tasmaniensis is proposed for it.

224

SOME TASMANIAN HIRUDINEA

Habits
These glossiphoniids, collected on the under surface of stones in a small creek at Antill Ponds,
are very sensitive to light and spend most of their
time under any cover that is available. This habit
may be correlated with their lack of pigmentation.
Specimens of G. tasmaniensis were kept in freshwater in Kilner jars. By changing the water
regularly and providing a few small fresh-water
snails as food from time to time, no difficulty was
experienced in keeping the leeches alive for several
weeks. The leeches devoured the snail, leaving an
empty shell.

Female System: The female organs are a pair
of elongated and somewhat convoluted ovaries,
extending back as far as XVII/XVIII. AnteriorlY
in XIII they pass into paired oviducts, which unite
above and below the nerve cord to form a short
muscular vagina, in the form of a collar encircling
the ventral nerve cord. The vagina opens into the
common genital space. The collar-like structure
around the nerve cord is also known from G. complanata (L.l (Lameere, 1931, p. 196).
(j) Nervous System and Segmentation: The central nervous system consists of a double median
ventral ganglionated chain. There are 21 free
ganglia in addition to the anterior and posterior
concentrations of six and seven ganglia respectively.

Affinities
G. tasmaniensis appears to be closely related to
the G. heteroclita-G. weberi group, and in fact
may be a variety of heteroclita (table XIV). However, in the literature concerning the latter species
I have been able to find only one reference to
individuals possessing fewer than six pairs of testes,
that being in Johansson's paper (1918, p. 376) where
he records five pairs. Other workers do not appear
to confirm this. This may be due to the number
that is most commonly present being given. In
no case was the variation in the number of testes
shown by the Tasmanian specimens due to
immaturity.

The macroscopically visible sense organs are three
pairs of eyes in annuli 5/6, 7 and 8. The 1st pair
lies close to the midline and is poorly developed.
The pigmentation of this pair is paler than that of
the two larger succeeding pairs. The 2nd pair
of eyes is wider apart, darkly pigmented, and has
an antero-Iateral aspect. The eyes of the 3rd pair
lie very close to those of the 2nd pair; they are
also darkly pigmented and have a postero-lateral
aspect.

TABLE XIV
Comparison of species of Glossiphonia which show similar features.
G. novae-caledoniae
Johansson

G. weberi
Blanchard

GlOBsiphonia heteroclita (Linn.)

Character
Size

9·5 mm. x 5 mm.

Colour

Body amber-yellow at times grey- Ground-grey to
white never brown or brightly
Ol'ange. usually with
coloured.
Sometimes
with
a
5 longitudinal rows
median row of black spots
of dark spots

Eyes. 1 pair on each 5
of annuli

(6), 7, 8 (varies)

Total number annuli

6-12 mm. x 3-55 mm. 5·5 mm. x 3 mm.

6, 7. 8 (varies)

sp. nov.
7-10 mm. x 3-4 mm.

Grey~white

with median Grey-white
segmentally
arranged
spots
5, 7, 8

5, 7, 8

70

70

tasmaniensis

G.

70

70

------~~I---~---------I----------------~~l------

Lower lip
sucker

of

5 and 6

oral 5 and 6

5 and 6

------------I--~---------I-----------I----------

rows of papillae

Nature of body sur- Almost smooth
face

No papillae median dor- Surface
very
finely
sal ridge present
.granular.
No
segm.ental papillae

- - - - - - - - - --------------

---------I--·~-------~~-----

-~-----

----~--~~-

o

o

Post-anal rings

- - - - - - - - - - - - - - - - - - - ~ -.. ---... ----United: 28/29
or Male:
lcemale:

-------~~----~I----------

Position of reproduc- United between 28/29
tive aperture

United:
28/29

27/23

. ---------

- - - - ~ - ~l·~-------------------~-----+------~--+-----~----------I-~~-----------

Number of testes

pairs

6 pairs

Only one other species of Glossiphonia has been
described as having fewer than six pairs of testes,
and that is G. novae-Caledoniae Johansson (1918,
p. 376) where the number given is five pairs. This
species, however, differs quite markedly from the
Tasmanian specimens in that it has a low median
dorsal ridge and the reproductive apertures are
separated by one annulus (table XIV).

5 pairs

4 or 5 pairs

Distribution
Specimens of G. tasrnaniensis were collected at
Antill Ponds. They were taken from the under
surface of stones in the creek running into the
Curryjong Rivulet in this locality. The collection
was made on 10th March, 1954. At this season, a
large percentage of the leeches were carrying
young.
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The reproductive apertures are separated by a
single annulus, the 29th. There is one post-anal
annulus.
(d) Pigmentation: The ground colour of the body
is light brownish, sometimes having a greenish
tinge, especially in larger specimens. There is no
conspicuous patterning. Segmental papillae are
absent.
Internal Anatomy
(a) Body-wall and Musculature: The body-wall
consists of a cuticle secreted by the one-layered
epidermis, the cells of which are columnar. The
cuticle and epidermis are raised up into a number
of very fine papillae which give the surface a granular appearance in macroscopic view. Among the
epidermal cells are goblet-shaped gland cells. These
have the same appearance as those described by
Goddard for specimens of G. australiensis collected
in a creek near Oberon, N.8.W., by Dr. Hill.
Beneath the epidermis is a very narrow layer of
connective tissue. The narrowness of this layer
appears to be a feature in which the Tasmanian
specimens differ from those described by Goddard
0908, p. 326) who, in giving an account of the
body-wall of the mainland specimens says:
"The dermis is of considerable thickness, and
consists of a matrix in which occur numerous
cells with a large nucleus . . . The cells
mentioned above as occurring in the matrix constitute the . excretophores' of other species of
Glossiphonia."

In the Tasmanian specimens, these "excretophores " have a large, clear secretion space, and
their average diameter is 10,u
Beneath the connective tissue layer lies the
musculature. The outer layer of circular muscles
is 10-15,u thick, while the longitudinal muscles,
which are very well-developed, form a layer about
60,u thick. Within the longitudinal muscles is welldeveloped botryoidal tissue.
(b) Coelom and Vascular System: The main
coelomic elements are the dorsal, ventral and
lateral sinuses. Of these, the ventral sinus is the
most extensive. In it are found the ventral nervous
system, the ventral blood-vessel, the ovaries and
the testes. In addition, the ciliated funnels of the
excretory sYstem open laterally into the ventral
sinus. The dorsal sinus is largely occupied by the
dorsal blood-vessel.
These two sinuses are connected segmentally by
dorso-ventral connectives. Laterally from these
connectives, a branch is given off and passes out
to the lateral sinus. This connecting system forms
the intermediate lacunae. The lateral sinuses lie
among the longitudinal muscles.
(e) Excretory System: Goddard 0908, p. 336)
says:"Nephridia.-These are very much reduced and
inconspicuous structures. No traces of the
nephridial funnels have been seen in section,
and no well-marked nephridiopores. The
exact number of nephridia I have been unable to determine."

In the specimens before me, nephridia are present
in somites IX to XXV. They are large conspicuous
structures situated on either side of the alimentary
canal, and when fully developed possess two apertures. The external opening on each side is an
inconspicuous nephridiopore lying on the ventral
surface mid-way between the mid-ventral and
lateral positions. The inner opening is a welldeveloped ciliated funnel. This opens laterally into
the ventral sinus at the level of the nerve ganglion,
Le., slightly anterior to the corresponding nephridiopore. This organ has the structure typical for
the genus. Not all the nephridia possess this
internal ciliated opening, it being absent from
somites VII to XIV and XXV. In the lateral expansions of the ventral sinus in which lie the
ovaries, the ciliated organs open laterally to these.
Since the testes are intersegmental in position, they
do not affect the position of the ciliated organs.
(d) Digestive System: The mouth opening lies
about the centre of the anterior sucker, and leads
into the proboscis sheath. This contains the proboscis, which extends as far back as XIII/XIV.
The ducts of a number of unicellular salivary
glands enter the base of the proboscis, and run
longitudinally within it, to open at its anterior
extremity. These salivary glands are situated
laterally in XI to XVI. They have an average
diameter of 100,u. There is a large secretion space
filled with finely granular material which stains
pink with eosin. The finely granular material is
surrounded by the densely granular cytoplasm. The
nucleus, which has several nucleoli, is situated
within this cytoplasm, and to one side of the
secretion space.
The proboscis is followed by a short oesophagus,
which in turn leads into the crop. This is a large
thin-walled region, normally provided with six
pairs of lateral pouches (fig. 52); however, in
immature forms, only the posterior five pairs of
pouches are present (fig. 51). In such cases the
anterior part of the crop canal is wide. The five
pairs of pouches which follow arise in somites XVII,
XVIII, XIX and XX. The last two pairs, and more
especially the last pair, are much longer than the
preceding ones. They are directed posteriorly,
and the last pair extends back to somite XXVII.
This pair is provided with 11 side-branches.
One of the diagnostic features of the genus
Glossiphonia is the presence of six pairs of crop

caeca. Thus at first glance, these specimens having only five pairs of caeca, appear to belong to a
different genus. However, the development of the
6th (anterior) pair takes place with age. As the
leech grows indications of the presence of the
anterior pouches appear. often asymmetrically, so
that only one member of the pair may be present
in early stages. Large Tasmanian specimens of the
leech always have the six pairs of caeca. Goddard
noted this feature in specimens of G. australiensis
from the mainland (1908 a, p. 329). In the Lake
Dulverton specimens, indications of the 6th pair of
caeca may be lacking in individuals of up to 10 mm.
in length.
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Placobdella maorica Beuham. 1907, and P. bdellae sp. nov.
Comparative diagrams of the reproductive systems.

FIG. GO.-P. maorica, after Benham,

59.
Placobdella bdellae sp. nov.
FIG. 58.-Diagrammatic longitudinal section through the median

line in the region of the reproductive apertures, showing
the glands surrounding the junction of the oesophagus
and crop.
FIG. 59.-Diagrammatic transverse section of the mid-body
region, showing the position of the main organs.

b.w. body-wall and muscles; c. crop; d.L dorsal lacuna;
d.v. dorsal blood-vessel; ej.d. ejaculatory duct; 1.1.
lateral lacuna; n. nephridial tubule; ll.C. nerve cord;
n.p. nephridiopore; oe. oesophagus; D.g. glands surrounding the junction of the oesophagus and crop; av. ovary;
6' male reproductive aperture; 9. female reproductive
aperture; v.l. ventral lacuna; v.s. seminal vesicle; v.v.
ventral blood-vessel.

~907.

FIG. 61.-P. bdellae.
ej.d. ejaculatory duct i 6' male reproductive aperture';
S? female reproductive aperture;; OV. ovary; t. testis;
v.d. vas deferens; v.s. sem.inal vesicle; XI-XXI. somites

XI-XXI.

Internal Anatomy
(al Body-wall and Musculature: The outer layers
of the body-wall consist of a cuticle and an epidermis. Together these form a layer 151' in thickness.
Beneath the epidermis is a layer of connective
tissue, 201' in thickness. In the middle annulus of
each somite the greater part of the connective
tissue layer is obliterated by the very well-developed
hypodermal lacunae. Beneath the connective tissue
layer lies the body musculature, consisting of an
outer circular layer, and an inner longitudinal
layer. These have thicknesses of 131' and 1001'
respectively.

Inside the musculature is more connective tissue.
This is well-developed and as a consequence the
coelom is reduced. In the connective tissue layers
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