PAPERS AND PROCEEPINGS OF THE ROYAL SoCIETY oF TASMANIA, VoLuME 91

SOME TASMANIAN HIRUDINEA

By

Doris M. INGRAM

Department of Zoology, University of Tasmania
(With 61 Figures)

ABSTRACT

Descriptions are given of two species of Haema-
dipsidae, one, Philaemon grandis sp. nov., the other
Philaemon pungens Blanchard. The egg-capsule
and newly hatched young of the latter species are
also described. Limmnobdella australis (Bosisto)
(Hirudinidae) is recorded for the first time as
occurring in Tasmania. Three new species belong-
ing to the Piscicolidae are also described, namely
Austrobdella bilobata from Rhombosolea tapirina
Gunther, Trachelobdella leptocephali from the gills
of Leptocephalus conger (Linnaeus), and ‘“ Ichthy-
obdella 7 platycephali from Platycephalus bassensis
Cuvier and Valenciennes. A brief description of
the egg-capsules and young of Austrobdella bilo-
bata is also included. In addition, some account is
given of specimens of Branchellion parkeri Richard-
son, taken from Raia lemprieri Richardson, Pristio-
phorus sp. and Dasyatis sp. Further information
concerning Ponftobdella tasmanica (Hickman), its
occurrence on a piece of seaweed, and also on a
skate, is provided. Three members of the Glossi-
phoniidae, 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 Geolria australis Gray. 'The
structure of the nephridia in Glossiphonia austra-
liensis Goddard is given for the first time.

INTRODUCTION

Three leeches have been recorded previously
from Tasmania, namely Glossiphonia australiensis
Goddard, 1908, Philaemon pungens Blanchard, 1898,
and Pontobdella tasmanica (Hickman, 1942). 1In
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
’pa{llc%ri; and the following new species are des-
cribed:—

. Philaemon grandis.
. Austrobdella bilobata.

1

2

3. Trachelobdella leplocephali.
4. “Ichthyobdella ” platycephali.

Ut

. Glossiphonia tasmaniensis.
6. Placobdella bdellae.
Type specimens, some of which are serial sec-

tions, are in the Department of Zoology, University
of Tasmania.
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Philaemon grandis sp. nov.

Fi¢. 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 XXVIl

Fro. 2.—General anatomy, ventral view. The male reproductive

ducts are omitted.

¢. crop; c.e. erop caecum; d.L. duct of Lambertian
organ; 1. intestine; j. jaw; L. Lambertian organ;
r. rectum; t, testes; v. vagina; g . male reproductive

aperture; Q. female reproductive aperture.
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~ XXIV.

R. Blanchard,

Philoemon grandis sp. mnov., and P. pungens
1898

¥16. 3 a.—Dorsal view of the head of P. grandis showing the
irregular arrangement of the tessellae.

Fra. 3 b——Dorsal view of the head of P. pungens showing the
regular arrangement of the tessellae.

Fr¢. 4.—Lateral view of the ecaudal region of P. grandis
showing the left auricle.

Fi6. 5.—Diagram of the reproductive organs of P. grandis

KIV. Only the terminal portions

lying in somites IX io
are shown. The testes are

of the seminal vesicles
omitted.

a.z. male accessory glands; b, bursa; ej.c. ejaculatory
horn: e.r.d. external reproductive duet; n.g.XIV. ganglion
XIV: o.v. ovary; s.v. seminal vesicle; v. vagina;
XXIV, somite XXIV; & annulus bearing male repro-
ductive aperture; @ . annulus bearing female reproductive

aperture.

HIRUDINEA

Philaemon pungens R. Blanchard, 1898
Fic. 6.—Diagram of the dorsal surface, showing the somite

The somites

Hmits and the positions of the ganglia.
are numbered

{excluding those of the posterior sucker)
I to XXVIL
Fi16. T.—Diagram of the female reproductive organs, in dorsal
view.

F1a, 8—Egg-capsule, drawn from a photograph.

er.d. external reproduective duet; n.p. nephridiopore;
ov.d. oviduet; v. vagina - male reproductive aperture;

@ . female reproductive aperture.
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Family HAEMADIPSIDAE
Genus PEILAEMON R. Blanchard, 1897

DiagNosis EMENDED

Haemadipsid with the normal somite /i?a‘nnuiztte; 2 denti-
e jaws present; auricles present; 10 irs of testes; Lam-
an or posterior crgans of the alimentary canal present.
A large species of Philaemon occurs in Tasmania and the

specific name grandis is proposed as being descriptive of its
size.

o

be

PHILAEMON GRANDIS sp. nov.
(Figures 1-3a, 4, 5, 11)
DraagNosTIiIc FEATURES

P. grandis is a large species of Phileemon, first found in
western Tasmania. The colour pattern is marked by longi-
tudinal dark stripes. The head-tessellae are numerous and
irregularly arranged. The number of rays in the posterior
sucker is 76. Somites I-IV are l-annulate, V is 2-annulate,
VI-VII are 8-annulate, VIII-XXIII are complete, 4-annulate,
and XXIV-XXVIL are 1l-annulate. The reproductive aper-
tur are separated by £+ 3 b 3} annali, the male being on
27, 1d the female on 31. Male accessory glands are present.
The first pair of nephridiopores opens on the buccal margin
between the somites bearing the second and third pairs of
eyes, and the last pair opens beneath the auricle lobes; the
remaining 15 pairs open lateral]ly on their respective somites.
The nephridial vesicles are very large. Posterior or Lambertian
organs of the crop are present in somites XXI and XXII.

Hxternal Features

The leech measures 3656 mm. long, 6 mm. wide,
and 3 mm. high., The posterior sucker is 5 mia.
wide by 4-5 mm. long.

The head region is distinct and rounded. The
surface is marked by a tesselated pattern corres-
ponding to the first five annuli. Behind this, dis~
tinet annuli are clearly visible, The total number
of annuli is 80.

The outer surface of the posterior sucker is fessel-
lated, the areas being small, polygonal, and separ-
ted by deep furrows. The inner surface has a
central tessellated region from which radiate muscle
ridges. These are 76 in number, and are rounded.
There are no papillae. The sucker is largely hidden
beneath the body.

The anterior sucker is not consiricted off from
the body, but is a shovel-shaped depression on the
ventral surface of the head. A%Y the posterior end
of the sucker is & deep buccal cavity at the base
§ which lies the mouth. This is provided ventro-

of
laterally with two dentate jaws., On the dorsal
surface of the head are five pairs of eyes; these
helong to somites 11, III, IV, V and VI. There is
g preccular region constituting somite I. The eyes
lie on annuli 2, 3, 4, § and 8. The eyes of the

Philagemon pungens R. Blanchard and P. grandis sp. nov. ’
pair ned, be less heavily pig-

s and

of the anterior g» s
The n

zanglion of P.

P T de

0.

Annulus 6 is the first complete annulus. To 2
with 5, with which it is fused ventro-laterally, it

iG. 10.—~Transverse section of the body~wall of FP. pungens.

Frg. 11.~Transverse section of the body-wall of P. grandis. forms the posterier lp of the sucker.
c.g. cerebral ganglion; e.m. circular museles; et. con- At the posterior end of the body the 77th is
nective tissue; cuticle; d.m. d;aaf\‘nal musecles; ep. t 1ast Compiete annulus; then follow two income

nglion VII Lm longitudinal

epidermis ;

rauscles :  m.g. glands; s.o.d. d of salivary Dplete ones. The 78th extends from the ventro-
o . sub-oesophageal ganglion; sv.z.  laleral position across the dorsal surface; the 79th
5 - wall of pharyrx. annulus is shorter, extending across the region of

the auricles. The 80th annulus, on the dorso-
lateral borders of which are the auricles, is com-~
plete. »

R.S—13.

;
i
;
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The auricles are 3-lobed, flange-like appendages.
The middle loke is small and iriangular, and the
first and third ave larger, with thin membranous
margins. The interlobular sinuses are rounded.

The reproduciive sapertures are separated by
¥ 4+ 3 -+ % annuli, the male being on 27, and the
female on 31.

Nephridiopores are visible on the caudal borders
of the first annulus in somites IX to XXIII in-
clusive. Thus at first sight there appear to be
only 15 peirs of nephridiopores. However, £
sections, two additional pairs can be distin
the first opening on the buccal margin b :
the second and third pairs of eyes, and th t,
opening on the posterior sucker, beneath the 3,1:. ml\,
lobes.

In living specimens, the dorsal surface of the
body has a mid-longitudinal brown stripe. On
either side of this are bright yellow patches which
are segmentally arranged. In the mid-body region

they coalesce, forming irregular longitudinal
stri‘ges On either side of these, and taking up the

greater part of the dorsal surface, are brown bands.
To the naked eye these appear dark-brown, bub
under magnification they are seen to be mottled
brown and green. The lateral margin of the body
is marked by a narrow yellow stripe, which becomes
a series of segmental patches in the posterior body

region. The ventral surface is a uniform light-
brown, as is the marginal part of the cuter surface
of the posterior sucker,

In preserved specimens, the veniral surface, sides
of the body, the entire posterior sucker, the 80th
annulus, and the auricle lohes are pale yell st,
The dorsal surface of the body is brown, and it i
marked by four longitudinal darker-brown stmpes
in the paramedian and par amargmal posi
The green pigmentation is lost on preservation.

This leech is capable of considerable extension.
Three living speeimens collected in a gully at
Trevallyn rzm m«, following lengths (in the ing
condition): 55 ¢ 35 em. and 2 em. The largest
specimen was (::apfxbie of extension up to about
10 cm. The average distance between successive

positions of the posterior sucker, whm progres mg
over a flat surface (a }aboratm‘v bench), was
cm.; the leech moved in a straight line. The
medium sized specimen was capable of extensior
up to aboul 7 cm., and the average length of one
loop was 4~5 cmi. The smallest specimen covered a
distance of a‘.}uu.i; 3 cm. in each loop.

The characteristic resting position of P. pungens
is with the posterior sucker attached, either to the
base or to the sides of the container, and with the
rest of the body free. Specimens of P. grandis

rarely are seen in this position but most frequently
lie under any available cover on the bottom of
the container.

FPhilaemon grandis is not an active leech, the
specimens kept in a jar remaining motionless unless
touched or blown upon. Unlike P. pungens, P.
grandis soon relaxes into a state of inactivity again.

Internal Anatomy

(a) Body-wall and musculoiure: The body is
covered externally by a thin cuticle, beneath wn&
is a layer of columnar epidermal cehh These twe
together form a layer 18w thick. Among the
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epidermal cells are mucous gland cells. These are
as much as twice as long as the epidermal celis,
and project inte the sub-epidermal connective tissue
layer. Similar gland cells also are found among
the muscle layvers. They are very numerous in the
region of the female reproductive aperture.

The musculature is very well developed. The
body wall consists of three sets of muscles, an
outer layer 160x thick, of circular muscles, a middle
layer 160u thick, of diagonal fibres, and an inner
layer 250x thick, of longitudinal museles. The
muscle layers are embedded in connective tissue
which extends from beneath the epidermis through-
out the bedy bebween the varipus systems.

(b) Circulatory system: There are three main
longitudinal vessels, one dorsal and two latersl.

The dorsal vessel is thin-walled and non-muscuiar;
it is derived from the dorsal lacuna. It gives off
segmental branches.

The lateral vessels have walls thickened with
rings of cireular muscles. These vessels have &
course which undulates lateraily. The Ilateral
vegsels give off segmental capiliaries, which supply
the nephridia. The capillary walls are muscular
proximally, be“”mmg less so distally.

The dorsal and lateral vessels are connected
anteriorly and posteriorly by capillary networks.
A capillary network surrounds the intestine.

The ventral sinus les in the midventral line.
It is almost completely filed by the elements of
the central nervous systems. The sinus expands
segmentally to accommodate the ganglia. The
blood is red, and contains phagocytic amoebocytes.
These have an average diameter of 8u, and have a
rounded nucleus.

(¢) Excretory !
sists of 17 palrg
XXIV. The nephridia are
cribed by Lambert (1898, pr 228~
gens. 'The vesicles are very la&’ge, measuring -8
mm. long, 0-6 mm. wide and -2 mm. deep.

(d) Alimentary Canal: The mouth

tem Tne mw%m VS

{zﬁ)ﬁx C()? ke

lies at the

base of th buccal cavity. There are two jaws,
/ in position. The jaws are covered

which is thick t the free mar-
] where it ow of about 5O
’"“hf\ jaws g re nighly muscular structures,
A m, cule dorso-ventral, and longi-
, the utter a continuation of those

urmuclm
consisting
tudinal muse
of the plwn

Running up T‘ne centre of each jaw are the ducts
of the b&sl‘m*"y ;fl‘md which urr@uﬂd the
pharynx, nese glands oceur in fnur paired, ill-
defined ; which mw in relation o the
pharynx, -ventral, postero-lateral, dorsal
and anterc i, The dvmh, from each mass are
bundled & her and open into the pharynx in
the ventro-lateral positions.

The inner surface of the pharynx is marked by
three longitudinal ridges, one mid-dorsal and two
ventro-lateral. In addition to circular, longitudinal
and radial muscles, the pbharynx has an external
musculature of ra,ﬂu‘rmg jasih . These run from
the body wall to the pharynx and hold it in posi-
tion.




DORIS M.

The muscular pharynx is succeeded in VII by
the short oesophagus. ‘This has thick glandular
walls and a poorly developed musculature. The
unicellular glands in the oesophageal wall of P.
pungens are referred to by Lambert (1888, p. 225)
85 ramose oesophageal glands.

The osecophagus is succeeded in VIII/IX by the
crop. 'This has an epithelial lining, 13« thick, out-
side which are a few poorly developed circular
muscle fibres. From the crop are given off 11
pairs of caeca, which lie laterally in IX to XIX in-
clugive. The last pair of caeca is elongated pos-
teriorly, extending to XXIIT.

Opening into the posterior caeca is a pair of
ducts which run from the posterior or Lambertian
organs. These are similar to those found in P.
pungens, and lie in somites XXI and XXII, the
right one anterior to the left. They measure 0-9
mm. long, 0-5 mm. wide and 04 nun. deep.

In XIX the main crop canal cpens into the in-

testine, This is lined by a deep epithelium, 50u
thiclk, Closely associated with the intestina

1,\

epithelium is a rich network of blood capillaries.
The lining of the intestine is somewhat folded, thus
increasing the surface.

The rectum commences in XXII. It is a simple
sac, and posteriorly opens to the exterior by the
anus which lies behind the last annulus. The lin-
ing is an epithelium similar to that of the crop.
The rectum becomes rmuscular towards the posterior
end.

(ey Reproductive Sysiem: The male organs con-
sist of 10 palrs of testes which lie intersegmentally
in XII/XIV to XXII/XXIII. 'The vasa defer-
entia pass forward and become greatly expanded as
the seminal vesicles. The coils of these large
thin-walled structures occupy the greater part of
the body space in XI to XIII. The left vesicle,
which ig in XTI to XII, is anferior to the right, in
XTI o XIIT.

pe

From the anterior ends of the v les, the tubes
narrow and become the ejaculatory ducts. The
1ls of these are well supplied with circular musc

Wa le
fibres, and are about B0u thick. The diameter of
the ejaculatory ducts decreases as they pass for-
ward.

The two ducts open into the atrium of the bursa.

This opens te the exterior by the slit-like male
reproduetive aperture in the 27th annulus. The

bursa ned by an epithelium, and has muscular
walls., Surrounding the terminal portions of the
male reproductive sysiem are a large number of
pear-shaped, unicellular glands. These have an
average length or 30z and a diameter of 20u. The
cytoplasm is granular, dark at the base, lighter near
the duct. The nucleus lies in the dark bhasal region.
The ducts of these glands open beftween the

epithelium cells into the inner part of the bursa.

The female organs are a palr of ovaries lying
ventrally in the posterior part of XII, between the
o 1

seminal vesicles, From each ovary an oviduct
passes back, the two oviducts joining in XIT/XIIT
and continuing back as a single duct to the vagina.
The duct has muscular walls and is lined by a low
epithelium.
The vagina
of somite XII
slightly larger
glandular.

is large, exfending from the middle
to XIII/XIV. In shape, it is ovoid,
anteriorly. The walls are thick and

Is
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At the anterior end, slightly ventral to the ovi-
duct, is given off a duct which leads to the female
reproductive aperture. This duct, referred to in
P. pungens (Lambert 1898, p. 232) as the external
reproductive duct, has very muscular walls, and is
lined internally by a somewhat foided epithelium.
Both the external reproductive duct and the oviduet
are slightly coiled in XII.

(fy Nervous System: The anterior ganglionic
mass lies above and below the pharynx, the two
parts being united by connectives on each side of

o
<

the pharynx, This anterior mass represents six
ganglia. The ganglion of somilte VII i3 closely
ed to the mgin anterior 3. Ganglia VIIT

to XXIIT are widely spaced, lying in the ventral
sinus, and connected by paired nerve fibres,
Ganglia XXIV to XXVIL have short connectives,
and form an anal concentration. They are united
to the caudal ganglionic mass, which consists of a
fused mass of ganglia EXVIII to XXHIV.

Slightly median o the pharyngeal connectives
angd partly concealed by them are a pair of small
ganglia located on the dorsc-lateral surface of the
pharynx. They are united by umpharyngeal
connectives, give off bundles of nerve fibres, and are
the sympathetic ganglia.

Affinities
Philaemon gra
gens.

lis is closely related to P. pun-
A comparizon of the two species is given in

Table 1.
e two species differ in the arrangement of
nt. P. pungens has a lzght mid-dorsal line

between dark-brown lateral areas. On either side
of the mid-line are light-greenish patches outlined
in very dark-brown. P. grandis is much paler in

general pigmentation and has four longitudinal
dark lines.
TABLE I

Comparison of Philaemon pungens R. Blanchard,
1898 and P. grandis sp. nov.

Character P, pungens P. grandis
Sine 12 mm. x 8 mm.—| 36 mm. x 6 mm.
25 x 4
ber of rays in| B8-60 76
& sucker

Tew, regular

Retween the annuli the annull

of nephridiopores bearing third and| bearing second and
fourth pairs ofl third pairs of eyes

eyes

Male accessory glands| Absent

ale

23 reproductive
duots

reproduc-
duet dorsal t

iGUey

wternal el

ioh

oviduet

Body wall musecles Weakly developed

well developed

Distribution

P, grandis was first discovered at Temma on th
west coast (one preserved specimen), Three o
specimens were found at Trevallyn (three iiving
and two others have been collected but the localits
not recorded.
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PHILAEMON PUNGENS R. Blanchard, 1898
(Figures 3 b, 6-10)
Draenostic Feartures (Blanchard,

‘ Somites I-IIL monoméres; somites IV-VI triméres ; somites
YI1-XX1 normaux, é somite X XII également & -
, les anneaux 2 et ;e fusionnant parvtiellement sur les

1617, p. 6563)

s dea la face dovsale: somites XKXIfl- VI monoméres.
Nombre total des anneaux: 78 Pores séparés ypar
quatre anneaux, Uorifice mile percé en arriere du somite X
{anneau 26), la vulve g’ouvrant en arriere du deuxiéme

Pores néphridiaux sur

anneau du somite XI (anneau 30).
Machoires portant

i parties laterales de la face dorsale.
chacune environ 7% dents.

Deseription

The Tasmanian specimens are very similar to
those described by Lambert (1838) but show some
minor differences. The relative positions of the
female ducts are slightly different. In the Tas-
manian specimens the external reproductive duct
arises from the vagina in a position which is
ventral to the point of entry of the oviduct. In
the Mainland specimens it is described as being
dorsal. The vagina is more anterior in the Tas-
manian specimens.

The seminal vesicles are not so large in the
specimen sectioned as in Lambert’s specimen. This
feature, however, is variable, as comparison with
compressed whole mounts shows that they may
attain quite a large size.

The marginal lip crgans are very well-developed.
Since these receive s separate nerve supply it is
possible that they represent ithe sensory organs
of a preocular somite, such as is recognized by
Moore (1927) in Haemadipse Tennent. If this is
so, then the anterior ganglionic mass consists of
6 fused ganglia, instead of 5, making a total for
the whole body of 34. This agrees with the
number recognized in recent works.

In the Tasmanian specimens the anterior
ganglionic mass lies further back in the body than
it does in those deseribed by Lambert. In the
mainland specimens it lies in the Tth to the 9th
annuli, while in the specimens before me it lies
in the 12th to the 14th.

The sympathetic ganglia lie dorso-laterally on
the pharyng-~wall slightly anterior to the nerve
fibres which pass on either side of the pharynx and
unite the dorsal and ventral ganglia of the
anterior ganglionie mass. From the sympathetic
ganglia, which are themselves united by circuin-
pharyngeal conunectives, nerve fibres are given off
to the anterior part of the salimentary canal.

The posterior organs of the alimentary canal lie
in somites XX, and XX/XXI. They measure 08
mm. long, 0-5 mm. wide and ¢4 mm. deep. The
folded nature of the walls is difficult to see as
the organs are filled with a granular secrebion.

Egg Capsules: Iigg capsules have been described
for other members of the Haemadipsidae, but not
for Philaemon. An egg capsule belonging to P.
pungens was collected at Tarraleah on the 6.1.1954.
In general structure it resembles that of Haemag-

dipsa Tennent. The capsule approximately
spherical, measuring 7 mm. in dismeter. It is

pale-yellow in colour. Two regions may be dis-
tinguished, an Inner capsule with a wall which is
entbire except for a small aperture at one end
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through which the young escaped, and an outer
region. The ocuter region is a honey-comb like
structure arising from the inner capsule. It con-
sists of about 100 polyhedral cells, open at the cuter
end. Many of the cells are irregularly hexagonal.

Thirteen young leeches emerzed from the cap-
sule. They were very slender, and measured about
5 mm. long. The first emerged on the 20.1.1954,
and by the 4.3.1954, all had emerged. When the
first emerged, there was no definite colour pattern,
the young leech appearing a uniform dark-brown

colour., At the end of about three mont the
colour pattern of P. pungens was evident. The

young leech now measured 8 mm. long and 2 mm.
wide; it was capable of extension up to 15 mm.
long. No food was taken until the 11.3.1954, whey
the leeches were induced to suck the blood of a
small frog, Crinia signifera.

Diistribution
P. pungens is recorded by Lambert (1898, p. 211)
as oceurring in gullies in varicous parts of Victoria,
N.S.W., and the Western Tiers, Tasmania. Blan-
chard (1917, p. 653) records from Victoria,
N.S.W., and Java. The specimens referred to in this
paper were collected from the following localities
in Tasmania:—
1. Ferndene, near Penguin.
2. Junction of Gould’s Country and Pyengana
roads.
3. Mount Wellington, several localities.
The species also occurs in the far south at
Catamaran, and in the North-west, in the Denny
Gorge.

(o

Family HIRUDINIDAE
Sub-family MONISTICIIGDONTA
Genus LIMNOBDELLA R. Blanchard, 1893

GENERIC DIAGNOSIS

Size medium to large. Colour patiern usually longitudinally

striped, but occasionally spotted or solid. Tyes five pairs,
well-developed. Somites IX-XXIIT or XXIV b-annulate and
complete. Male female gonopores very constantly at XI

in lacking

and XII bs/b6. i from Macrob
] omite VI is

glands, and from hitmania in that
Jaws small, armed with strong teeth.

1859)

LIMNOBDELLA AUSTRALIS
(Figures 12-14)

(Rosisto,

Leeches referable to this species occur on the’
west coast of Tasmania. The specimen from which
the following description of the external fealures
was made, was collected near the Pieman River.

External Features

(a) Size: The total length is 52 mm. The maxi-
mum width is 5 mum. The posterior sucker is 3 mm.
wide, and 2:5 mm. long.

(b) Shape: The body of the leech is elongated
and sub-eylindrical; it is slightly depressed in the
mid-body region. Here the sides of the body are
sub-parallel, but converge markedly towards the
ends.
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(c) Colouration: The specimen was fixed in
Bouin’s Fixative and preserved in 90 per cent

alcohol. The dorsal aspect of the leech is brown,

. -y marked by a darker longitudinal streak. The ven-
. v tral surface is slightly paler than the dorsal. The
_ colour of the living leech is reported to be very
. similar.
Vil
(d) Annulation: The total number of annuli is
IX. 103. The first five of these are incomplete ven-
-~ trally, and form the anterior sucker. 'The 6th is
X the first complete annulus, and, together with the
- Tth, with which it is fused ventrally, it forms the
Xt lower lip of this sucker. The 6th and 7th annuli
-- , are distinct dorsally, as are the 8th and 9th, which
Xt os also are fused ventrally.
——— s maen R Y y Vi
X ) Three pairs of tubercles are present on the dor-
e ——— sum of 12, 15, 20, 25 and 30. Behind this region
XV they are not apparent, and so are of little help
. 15 in determining somite limits. The most useful
XV : structures for this are the nephridiopores, the
. genital apertures and the eyes.
i Five pairs of well-developed eyes are present, one
xvil pair on each of annuli 2-4, 6, and 9. The eyes
- - ] are on an arc at the anterior extremity.
Xt a ) np. The reproductive apertures are separated by five
XI. annuli. The male aperture is at 31/32 and the
B XX L 1@, | o female at 36/37.
XX. The nephridiopores lie on the 2nd annulus of the
somite, there being four complete annuli between
—————— xxi X1, o two annuli which bear pores. The nephridiopores
lie in paired rows in the ventral paramarginal posi-
XX1f — 9 tion. They lie near the caudal border of the
- - b annulus.
XXt
.. a o |—h. Goddard (1909, p. 480) gave the following fable
xay X ~—a, of annulation:—
/I xxv —b; TABLE II
A XXvi ———-bg
oo XXVE Somite Annuli Nature
‘ 4 i 1 Uniannulate
‘ ii 2 Uniannulate
j 2 iii 3, 4 Biannulate
. iv 5, 6 Biannulate
v 7, 8 9 Triannulate
P 2D Li'riwm})della,f &zwtral{s (Bc;sis%o, }'1185'9) h " vi 10, 11, 12 Triannulate
G. ~—horsal Vh " 4 el 33 q =4
" Mimits The somites are numbered 1 o XXVIL (oxetude .. Vi 13 1, 15 40 Tetrannulate
ing those of the posterior sucker). Vi-xxii 7. Pa‘entannu ate
xx1iv 97, 98 Biannulate
¥ic. 13.—Diagram of the lateral part of the anterior end XXV 99, 100 Biannulate
of the body. xxvi 101, 102 Biannulate
Fic. 14‘—_——Diagram‘ of the ventral surface of the body in the
clitellar region. . Expanding this a little, we have:—
a2. sensory annuli; a.s. anterior sucker; bl, b2. presen<
sory annuli; bbB, b6. post-sensory annuli; e. eye; L Somite Annuli Nature
lower lip of the anterior sucker; n.p. nephridiopore; viii 1721 Pentannulate
s.s. segmental sensilla; u. upper lip of the anterior ix 22-96 Pentannulate
sucker; & male reproductive aperture; Q. female x 27.31 Pentannulate
reproductive aperture. xi 32-36 Pentannulate
xii 37-41 Pentannulate

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.

Now Goddard (1909, p. 482) says that the male
and female reproductive apertures 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 diaghosis of the genus to which he
assigns his specimens, it is stated that the genital
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pores are as in Hirudo, ie., 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:—

TABLE ITI
Somite Annulus Nature
i 1 Uniannulate
i 2 Uniannulate
il 3 Uniannulate
iv 4, b Biannulate
v 6, 7 Biannulate
vi 8,9, 10 Triannulate
vii 11, 12, 13 Triannulate
viii 14-17 Quadriannulate
ix 18-22 Quinqueannulate
X 23-27 Quingueannulate
xi 28-32 Quingueannulate
xii 33-37 Quinqueannulate
xijf-xxiv 38-97 Quingueannulate
XXV 98-99 Biannulate
xxvi 100, 101 Biannulate
xxvii 102, 103 Biannulate

The annulation is well defined, except on somites
I-III, which are uniannulate.

In his description of L. australis var. mauiensis
(originally Hirudo moauiana) Benham (1907, p. 185-
191) did not recognise a preocular annulus; in-
stead he counted annulus 4 as a separate somite.
This method is not used by other workers.

(ey External Openings: These are of
kinds:—

three

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 diffi-
cult 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, mid-
way 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 reproduc-
tive 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 pre-
viously recorded localities are as follows:—

1859 ? Vietoria Hirudo austrelis Bosisto

1859 ? Victoria H. medicinalis Becker

1861 N.8.W. H. quinquestriata Schmarda
1871 N.8.W. H. movemstriatea Grube

1893 L. quinquestriata Blanchard
1901 Awustralia Limnobdella australis Brandes

SOME TASMANIAN HIRUDINEA

1964 Upper Yarra, Vie. L. guinquestriata Kershaw

1907 Awuckland, N.Z. H. mauianae Benham

1909 N.S.W., Victoria, L. australis Goddard
Queensland

1911 S.W. Australia H. australis Johanson

1947 Australia H. (I.) australis Parker & Has-

well
1949 New Zealand L. australis 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

GENERIC DI1aeNosis

‘ Small marine leeches with well-defined neck and body
regions. The body cylindrical in the young, but much flattened
in the adult. The lateral parts of the body below the clitellum
bulging out and forming a shoulder-like appearance. Somite
of six annuli. No pulsating vesicles, their place being taken
by a continuous contractile laecuna 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.
Eyes one pair.” (Badham, 1917.)

Type: A. translucens, Badham, 1917.

AUSTROBDELLA BILOBATA sp. nov.
(Figures 15-22)

DIAGNOSTIC FEATURES

A. bilobata resembles A. translucens Badbham in generie
features, but shows certain specific differences. The body is
eylindrical in the young, becoming flattened in the adult which
hag 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 Ilateral 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 repre-
sented by a flexure. There are no eyes. The gonopores are
separated by two annuli. The female reproductive system 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 des-
cribed 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 differ-
ent 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 reddish-
yellow pigment cells. Eyes are lacking.

(¢) 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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The primary number of annuli constituting a
somite appears to be three but, as previously men-
tioned, in the urosomal region all annuli are
secondarily furrowed so0 as to give the appearance
of six annuli per somite.

Austrobdelle bilobata sp. nov.

¥ig. 15.~—General anatomy from the ventral surface.

Fic. 16.~Blood-vascular system from the ventral surface.

a.s. anterior sucker; ec.c. crop caecum; d.v. dorsal
blood-vessel ; e.g. anterior endodermal gut; i. intestine;
i.f. intestinal flexure; i.p. intestinal pouch; i.s. intestinal
ginus: oes. oesophagus; oes.p. oesophageal pouch; ov.
ovary; p. proboscis; p.e. posterior caecum of erop; p-s.
posterior sucker; r. tum ; t. testis; v.a.s. blood-vessels
of the anterior sucker; vip.s. blood-vessels of the posterior
sucker; v.v. ventral blood-vessel.
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Austrobdella, bilobata sp. nov.

Fra. 17.—Diagram showing the main blood-vessels of the trache-

losome, as seen in ventral view.

a.p.v. afferent proboscis vessel; a.t.v. anterior trans-
verse vessel, connecting the two limbs of the third pair
of lateral wvessels arising from the dorsal vessel; c.o.
continuations of the third pair of lateral vessels around
the anterior sucker to the ventral face; d.v. doraal
el; e.p.v. =fferent proboscis v f.r.a.  position
of female reproductive aperture; Lv. st pair of lateral
vessels ; Lv.2. seesnd palr of lateral vessels; Lv.3. third
pair of Iateral vessels; m.r.a. position of male repyo-
ductive aperture; v.v. ventral blood-vessel.
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TABLE IV
Measurements in mm. of Austrobdella bilobata
Sp. nov.
et i Diameter of Length of iy .
Tow e PRI RGN Wi o
sucker clitellum
[ 0-5 05 2 5
8 15 15 2-5 1-6%
9 2 1-5 3 15
9 2 15 25 15
95 2 2 3 1-5%
95 2-5 15 3 15
95 2-5 15 3 15
16-5 2 15 3 15
10-5 2 1-5 3 B
11 2 1-5 3 15
L1 25 1 4 15
12 2-5 2 4 15
13 3 2 4 15
14 3 2 3-5 2
14-5 3 2 45 2
15 3 2 4 2
16 3 2 5 15
16 3 15 4 2%
16 3 2 5 2
16 3 175 4 2
165 35 2 4 2
18 3 15 4 2%
21 4 2 5 2
30 5 2 6 2%
3¢ 55 2:25 6 2

* Indicates compressed specimen.

The secondary furrows which divide the annuli
transversely at the middle are not so deep as the
primary furrows. The ganglia of the nerve cord lie
at about the mid-point of the original annulus.

The annulation of the preclitellum and clitellum
is not the same as that described above for the
urosome, but is of a reduced type. The preclitellum
contains 14 primary annuli, the clitellum five, and
the urosome 39 plus three incomplete annuli. Of
these the last three are ventrally indistinguishable
from the sucker. These annuli are nearly all
double with the possible exception of the posterior
ones. The five clitellar annuli are not subdivided.
However, when the position of the nerve ganglia
is considered, it appears that these are all primary
annuli. Ganglia lie in the second and fourth
annuli of the clitellum.

The male genital pore lies on the mid-ventral
line between the 2nd and 3rd annuli of XI, and the
female pore between the 4th and 5th annuli of XII.

Annuli 8, and 11-14 of the preclitellum are
secondarily furrowed.

Internal Anatomy

(@) Bodywall and Musculature: The body surtace
w covered by a thin cuticle secreted by the
columnar cells of the epidermis. 'The average
height of the epidermal cells is 22¢ and the
average diameter 6-5¢. The rounded nucleus,
which is situated near the base of the cells, has one
spherical, usually central nucleolus. Lying among
the epidermal cells are scattered gland cells which
«gerete mucus.  These are goblet-shaped, and the
main part of the gland lies beneath the epidermis.

SOME TASMANIAN
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The depth is of about 39, and the maximum
diameter 20-8x. Below the epidermis is a layer of
connective tissue, which in turn is wunderlain by
the two muscle layers, an outer circular and an
inner longitudinal layer. There is developed in the
region of the contractile lacunae, outside the body-
wall musculature, a series of large unicellular
hypodermal glands. Most have a large’ central
secretion space, and in the adjacent cytoplasm, a
deeply straining nucleus. The glands have
diameters of up to 82u.

(b) Coelomic System: A. bilobata lacks pulsatile
vesicles, their place being taken by a pair of con-
tractile lacunae lying laterally outside the body
musculature, and extending throughout the length
of the urosome. Segmentally they are connected
with the rest of the coelomic system by a branch
from the segmental lacuna. The normal lateral
lacunae are lacking.

i

o

19

Austrobdelle bilobata sp. nov.

i, 18.—~Two individuals copulating.
Fig. 19.—Outline drawings of four specimens of different size,
a. 3 mm. long: b. 85 135 mm, long;
d. 30-5 mm. long.
The dotted line marks the division between the trachelo-
some above and the urosome below.

mm. long; c.
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Austrobdella bilobata sp. nov.

F16. 20.-—Diagrammatic transverse section through the trachelo-
some. The shaded area lies outside the bady-wall muscles.

Fig. 21.—Diagrammatic transverse section through the testis
region of the urosome; left side segmentally, and right
side intersegmentally.

Frc. 22.~—Diagrammatic transverse section through the intestinal
region of the urosome:; left side segmentally, and right
side intersegmentally.

a.l. accessory lacuna; ¢. crop; d.l. dorsal lacuna; d.v.
dorsal blood-vessel; i. intestine; i.l. iptestinal lacuna;
raed.l. median lacuna; m.l. marginal lacuna; n.c. nerve
cord; p. probescis; p.c. posterior erop caecum; p.s.

proboseis sheath.

The dorsal lacuna is a well-developed structure.
In the anterior part of the body it contains the
dorsal blood vessel, and in the posterior part sur-
rounds the intestinal sinus (i.e., the thick-walled
intestine with its associated blood space).

The ventral lacuna lies ventral to the alimentary
canal, and contains the ventral nerve cord and the
ventral blood vessel. Anteriorly it expands, so as
to enclose the proboscis and anterior ganglionic
mass. It is similarly expanded in the anterior
urosome, where it contains the ovaries and testes.

Segmentally both dorsal and ventral lacunae
give off branches which unite laterally. From these
a short branch runs out through the longitudinal
and circular myscles {0 unite with the contractile
lacuna. Dorsal and ventral capillaries are given
off from the contractile lacunae.
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(c) Blood-vascular System: The blood-vascular
system is described from one of the paratypes, a
compressed whole mount. The preparation was
heavily overstained in alum carmine and then
slowly differentiated, in 0-6% acid alcohol for a
period of about eight hours.

There is a dorsal median longitudinal vessel
which anteriorly gives off three pairs of lateral
vessels and an unpaired proboscis branch. The
posterior pair of lateral vessels arises posterior to
the female reproductive aperture, and is directed
initially outward, and then forwards and ventral.
The second pair arises in somite X and follows
a similar course. At its anterior extremity, about
midway through the anterior sucker, the dorsal
vessel bifurcates. The members of the anterior
pair of vessels so formed run towards the edge of
the sucker, where they are connected by a trans-
verse vessel. Then they continue around the edge
of the sucker and leave it ventrolaterally. These
two vessels unite in the region of the anterior
ganglionated nerve mass and continue as a ventral
median longitudinal vessel. 'This receives, immedi-
ately behind the brain, the ventral anterior con-
tinuation of the second pair of lateral vessels given
off from the dorsal vessel. The vessels do not
enter immediately opposite one another. A short
distance behingd is the point of entry of the efferent
proboscis vessel. The afferent proboscis vessel,
after leaving the dorsal vessel, runs forward in the
proboscis to about the level of the brain, then turns
and continues back parallel fto the forwardly
directed portion. Near the original point of enfry
this vessel leaves the proboscis and once more be-
comes forwardly directed, this time ventrally as
well, and unites with the ventral vessel in the
abovementioned region.

A short distance posterior to this junction, are
the entry points of the antero-ventral ends of the
posterior pair of lateral vessels.

The ventral vessel then continues as an un-
branched tube to the base of the posterior sucker.
Here it splits intoc a number of branches which
run to the more deeply situated of the two con-
centric ring vessels which lie in the marginal parts
of the posterior sucker. This inner ring vessel is
connected with the outer ring vessel by a number
of short cross branches. From here paired dorso-
lateral vessels arise and run forward to unite in
the mid-dorsal line in the region of the intestinal
flexure. Throughout the region of the thick-
walled intestine, from the gut flexure posteriorly
to the most anterior of the three pairs of caeca
anteriorly, the dorsal vessel becomes part of a sinus
which surrounds the thick-walled intestine.

Badham (1817, pp. 31-32) has described the cir-
culation of the blood in Ausirobdella translucens.
The blood system of A. bilobata differs from that in
the type in only minor features, mainly in the
anterior region.

(d) Excretory System: Excretion takes place by
means of 11 pairs of nephridia situated in somifes
XIIT to XXI1Y inclusive The nephridial tubules
are very fine and form a network in the lateral
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parts of the body. The internal opening is by a
coronet of cilia~bearing cells, into the lateral parts
of the veniral lacuna. A ciliated funnel and a
capsule are absent.

(e) Digestive System: The mouth opening is in
the middle of the anterior sucker, and leads to
the probosds sheath. This extends back as far
as IX, and consists of a thin epithelium covering
a thin layer of longitudinal and circular muscles.
Within the proboscis sheath is the probosecis,
covered externally by an epithelium which is con-
tinuous with that of the sheath. Beneath this are
the longitudinal, radial and circular muscles of
the probosctis. Between the radial muscles are
found the ducts ¢f the salivary glands, which dis-
charge at the anterior end of the proboscis. The
ducts of the salivary glands enter the proboscis at
its base. These glands lie on either side of the
proboscis in somites VIII to XI. On either side
there are six or seven very large glands of
diameter up to 328¢, and a number of smaller glands
of diameter 80u.

The prohoscis is followed by a narrow, thin-
walled oesophagus. Slightly posterior to the level
of the male pore the two lateral ducts of the
cesophageal pouches enter the ocesophagus. These
pouches are considerably expanded and have lobate
walls; their openings into the ocesophagus are
narrow. The oesophagus extends back as far as
HIL/XIIL, where it enters the crop.

This is essentially a straight tube giving rise to
seven pairs of lateral caeca.. 'The first pair of
caecs, which have very wide openings into the
crop, arises from the crop canal ai the level of
the female reproductive aperture. The pair of
caeca occupying the same position in 4. {rans-
iucens described by Badham are considered by that
author to constitute a separate region, the anterior
endodermal gut.

From the following region the remaining six
pairs of caeca arise in somites XIV to XIX. Only
the anterior two-thirds of the somite is occupied by
the pouch, the posterior one-third, in somites XIV
to XVIII, being the position in which the testes are
found. Each individual pouch is deeply lobed, so
that whereas in other recorded species of Austrob-
delle there are simply six pairs of crop caeca in
this region, in A. bilobata there are 12. Of the two
pairs of caeca arising in each somite, the anterior
pair is slightly the larger. The condition is shown
in figure 15.

Ventrally from the posterior pair of caeeca is
given off a median diverticulum,; this originates
as two pouches which fuse along the midline. They
are separated for a short distance-—about one-
seventh of their length-—posteriorly. There are
five fenestrae.

The median crop canal passes dorsally into the
thick-walled intestine. From this three pairs of
simple lateral diverticula arise. A possible fourth
pair is represented by a flexure in the main in-
testinal canal. < The entire intestinal region is
enveloped by the intestinal sinus, which arises
from the dorsal blood vessel. The posterior end
of the intestine is a straight tube, which narrows
posteriorly to the rectum, and becomes directed up-
wards. It opens in the mid-dorsal line between
the 3rd and 4th annuli from posterior end.

SOME TASMANIAN
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No digestive glands apart from
glands and possibly the oesophageal
associated with the alimentary canal.

{(f) Reproductive System: The leech is he
phrodite, and apparently protandrous, sy
6 mm. in length having mature testes and slightly
immature ovaries.

the salivary
pouches, are

The male reproductive organs consist of five pairs
of testes alternating with the crop diverticula
2-7 and situated in the last annulus of XIV, XV,
XVI, XVII and ZVIII respectively. Omn either side
they link up with & longitudinal vas deferens which
passes forward to XIL-XIIX, where it expands and
becomes the somewhat coiled ejaculatory duct.
Akove and lateral to the male reproductive aper-
ture these ducts become the very much enlarged
ejaculatory cornua, which unite in the midline into
a short muscular spermatophore~sac cpening to the
exterior at the male pore. ¥Entering the sperma-
tophore-sac or bursa on either side are masses of
unicellular ‘‘ spermatophore ” accessory  male
glands.

The female system consists of a pair of ovaries
lying in the 2nd and 3rd urcsomal annuli. The
ovaries are asymmetrical in position, the leff one
peing a more or less rounded mass largely confined
to two, while the right one is more elongated, ex-
tending through two and three, and is closer to
the midline. This, however, is not constant, as
the arrangement is not the same in all specimens.
Other workers have recorded the fact that the
ovaries may vary considerably in position in other
leeches; so much so that they have been mistaken
for hearts in living material. Anteriorly the ovaries
lead intc straighi oviducts which unite in 3IIT.
The single short duct so formed passes forward and
opens into the enlarged and glandular chamber.
The epithelial lining of this is & continuation of
the general body epitheliurn and is thrown into
folds within the pouch. This is surrounded by a
cellular connective tissue, such as described by
Badham (1917, p. 36) as conductive tissue in 4.
translucens.

Clitellar glands are present within the body-wall
musculature and occupy nearly all the space be-
tween it and the various systems—alimentary, re-
productive and vascular. From the glands the ducts
iead forward to open at the clitellum, in somites
K-XII. Two kinds of glands may be distinguished.
The larger (which in a specimen 18 mm. long had
a diameter of 196-8«) have a large secretion space
surrounded by very granular cytoplasm. The
secretion space is filled with a finely granular
material which stains light-pink with eosin. The
smaller glands, of average diameter 82, differ from
the larger in the nature of their secretion, which
stains a vivid pink with eosin. .

The ducts are placed in four groups, two dorso-
lateral and two ventrolateral.

Copulation: Fertilization takes place by means of
spermatophores, which are exchanged during copu-
lation. The process of copulation was observed
about 4 p.m. on 29th June, and lasted intermittently
gver a period of about 10 minutes. Three leeches
were involved, although only two copulated at any
one time.. The specimens were kept in sea water
in Petri dishes. The leeches fastened themselvesg
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by means of the posterior sucker on to the bottom
of the dish. The free anterior end was then moved
actively about until it came in contact with another
leech. 'The necks of the two individuals then he-
came mutually entwined so that the reproductive
apertures were adjacent. In this positicn copuia-
tion occurred. The glandular vagina of the female
system was at times partly extruded, probably to
facilitate the deposition therein of the sperma-
tophore. Streng  muscular contractions were
cbserved in the clitellar region. These appeared
to have their origin in the ejaculatory coruna,
which were considerably swollen, so as to make
their cutlines clearly visible in macroscopic view.

For some time preceding and following copula-
tion, the leechies were vary restless, and agitation
of the container caused them to move abkoul
actively.

Egg Capsules: These were deposited by a number
of leeches kept in sea-water in a glass jar at
ordinary room temperature, during the pericds
16th~3ist March, 11th-13th May, and 25th-30th
June, 1554. As soon ag the leeches started deposit-
ing the capsules, one leech was isolated and kept
from 17th March-31st March in a separate con-
tainer. Over this period it produced 67 capsules,
more than half (about 40) being deposited during
the first week. The egg capsules were always pro-
duced at night, and were deposited on the bottom
and sides of the container.

Capsules were deposited by leeches collected on
the 15th March, 1954, 7-10th May, 1954, and 25th
June, 18954, Five specimens collected on 30th
August, 1954, failed to produce any capsules.

The capsules are small (0-8 mm. x 0-656 mm. X
050 mm. translucent amber-yellow structures,
which become darker as development procesds.
The lower or attachment surface is flattened and
the upper dome-shaped. The wall of the capsule re~
sembles chitin and is slightly elastic. Only one
leech hatches from each egg-capsule, and it is about
3 mm. in length when it emerges.

In no case were the egg capsules observed
attached to flounders. Under natural conditions
the leech probably leaves its host in order to deposit
the capsules.

The young A. bilobaic take 3-4 months to emerge
from the capsule. 'The young leech is semi-
cylindrical with both anterior and posterior suckers
well-developed. It is but lightly pigmented, the
pigment being a light pink as contrasted with the
very dark bluish-black of larger specimens.

(g) Nervous System: This shows no important
differences from that described for A. franslucens
by Badham. The ganglia are large and well-
developed.

Habits (including Relation to Host)

Ausirobdelin bilobata is a hardy animal, and can
withstand adverse conditions with no apparent dis-
advantage.

A catch of flounders was made on the 20th June,
1854; some flounders from this catch were placed
in a large tub. There was no water in the tub
and the fish soon died. Several hours after the
death of the fish the leeches adhering to them were
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found to be still alive and firmly attached. When
removed to jars of sea-water they lived for several
weeks.

The living leech exhibits several kinds of move-
ments, the most cbvious being:—

(1) respiratory;
(2) crawling; and
(3) swimming.

(1) Respiratory movements: Respiration is per-
formed by the pair of lateral pulsatile lacunae,
which take the place of the pulsatile vesicles of
Branchellion. When the living leech is observed,
waves of undulations can be seen passing along
either side of the body, throughout the post-
clitellum. A single complete pulsation consists of a
wave of contraction starting immediately behind
the clitellum and finishing slightly in front of the
posterior sucker. When one complete wave is
finished, another begins. The contractions take
place simultaneously on either side. The rate of
coniraction is about 19 per minute. When chserved
in the natural state A. bilobala appears very in-
active, spending the greater part of the time
attached (very firmly) by the posterior sucker fo
the side of the container, the anterior end of the
leech remaining free or loosely attached. If
watched closely, the sides of the body are seen to
be in continual movement, of the type described
above.

(2) Crawling movements: When disturbed, the
leech moves with a somewhat uncertain locping
motion for g short distance. Much time appears to
be required for relaxing and renewing the hold of
the suckers, especially that of the posterior sucker.
When attached to the host, the leech rarely moves
from its position.

(3 Swimming movements: These were ohserved
only rarely, notably when a leech was detached
and released in the water near the top of the tank.
The leech, as it sank through the water, exhibited
violent rhythmic muscular contractions, which pro-
pelled it slowly forward as it sank. It seems
probable that such movements would occur only
rarely in the natural state for the association of
the leech with the flounder is apparently semi-
permanent. The leeches remain firmly attached
to the flounder even when the latter has been
removed from water and is dead. However, the
ability to swim is well-developed, even in newly
hatched specimens.

Qccurrence of A. bilobata on ifs host

Leeches were found on flounders (Rhombosolea
tapirina Gunther) taken at Pittwater, Tasmania,
during April and May, 1954. From a total catch of
296 flounders, 51 specimens of 4. bilobata were col-
lected. The following table indicates the number
of leeches found on each fish.

TABLE V
Occurrence of A. bilobata on flounders

No. of Flounders No of Leeches

per ¥ish
261 0
25 1
8 2
1 3
1 7
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With the exception of one leech found on the
lower surface near the mouth, all were on the
upper surface (i.e., right side morphologically) of
the flounder, above the body cavily. 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 (1917, p. 2) says A. translucens which
parasitizes the Australian Sand Whiting (Sillago
ciliata) occurs . ‘on the fins—pectoral, pel-
vie, 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 .

SOME TASMANIAN HIRUDINEA

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 4. anoculata

Moore.

Relation to Existing Species

A comparison of 4. bilobata with the two exist-
ing species is given in Table VI.

TABLE VI
Comparison of Austrobdella spp.

A. translucens Badham

A. anoculate Moore

A. bilobata sp. nov.

13 mm.
15 mm. in length

Maximum length
Minimum size recorded

Transparency Transparent
Pigmentation Pigmentation by means of stel-
Jate reddish-brown cells and a
number of smaller cells of
shades of purple
Eyes 1 pair present
Number of annuli in mid-body| (3) 6
normal somite
Division of body into trachelo-| Marked in adult
some and urosome
Oesophageal pouches Present
Anterior endodermal gut Trilobed
Crop caeca 6 pairs, somewhat lobed dis-
tally
Separation of posterior caecum| About 1/7th of total length
free behind
Intestinal caeca 3 pairs
Intestinal flexure Present

QOvaries With prolonged posterior lobes
Oviducal horns Large
Testes 5 pairs
Nephridia 11 pairs .
Host Australian sand whiting, Sil-

lago ciliata

Location of parasite on host The parasites were found on the
fins—peectoral, pelvie, caundal
and dorsal; present also around
ulecerated patches on the sides
of the fish

6-8 mm.
{No young stages)

Semi-transparent

No natural colour remains, but
the type is stained a uniform
green, which may be due to
preservation in a copper tank

Absent

3 (6)

Marked in adult

Apparently absent
Not distinguished
Similar to A. translucens

About 1/5th of total length free
behind

2 or 3 pairs

Absent; place taken by an ex-
panded region
‘Without prolonged
lobes

Absent

5 pairs

Not recorded

Not recorded

posterior

Not recorded

35 mm.

2-5-3 mm. in length on emerg-
ence from egg capsule

Translucent to opaque
Blue-black, darker dorsally than
ventrally with some amber-
yvellow pigment cells. Pig-
ment cells stellate

Absent

(3) 6

Marked in adult

Present
Trilobed
12 pairs, equivalent of the 6 in
other species
About 1/7th of total lengih free
behind
3 pairs
Present

Without
lobes
Absent
5 pairs
11 pairs
Southern or common flounder,
Rhombosolea  tapirina Gun-
ther

On the upper (right) side of the
fish, above the body cavity,
where they produce ulcerated
patches and extensive scars.
Never on the fins

prolonged  posterior

Genus TRACHELOBDELLA Diesing, 1850
GENERIC FEATURES

The body is elongated, and divided into two regions, an in-
terior trachelosome and a posterior abdomen. The former is
short and cylindrical, and may bear lateral non-pulsatile vesicles.
At its posterior end it becomes slightly expanded as the
clitellum. The abdomen is long and may be somewhat depressed.
Along its sides are 11-13 pairs of pulsatile 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 ecaecum 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: 7. miilleri Diesing, 1850.

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

assigned to the genus, from which it appears to be

distinct.
posed for it.

The specific name leplocephali is pro-

TRACHELOBDELLA LEPTOCEPHALI sp. nov.

(Figures 23-28)

DiaGNosTIC FEATURES

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,
so that one or both of the last two pairs may be practically
indistinguishable in macroscopie view. 'The anterior sucker is
about equal to the neck in width, and bears two or four pig-
mented 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 duets. There are five pairs
of testes. The ovaries are small. There is no copulatory area
and no conducting tissue. Large clitellar glands are present.
Posterior crop caeca are present and are almost completely
fused together.
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TABLE VII

Comparison of species of

Trachelobdelln

. Annuli/ Number of Annuli X
Size in mim. L/ pulsatile male/female Eyes Suckers Host
somite . o
vesicles pores

7. lubrice 50 long (3) 6 12 pairs 3 None Medium Ectoparasitic on
(Grube, 1840) marine fish

. miillert 11 x 4.5 (3) 6 11-12 pairs PA None Medium ] itic on
Diesing, 1850 of Aumh 5

7. sin i8 x 7 {(3) 14 11 pairs o None Small
R. chard,

1896 .

7. australis 13 x 4 (3) 6 11 pairs 8 None Medium Parasitic on marine
R. Blanchard, ish (usually tele-
1966

T. turkestanica 165 x 6 11 pairs 2 Present Small
Scegelov, 1912

T. earajbica 7 ox 15 None
Dequal, 1917 . .

T. okae Moore 110 5 13 pairs Present Small Mavine fish
1924

T. aralensis 0 x & 7(3) 6 11 pairs T2 None Contracted Barbus brachy-
Dogiel and cephalus
Bychowski, 1939

T, luderitzi 4-7-5 % 15 (3) 4 11 or 13 pairs 2 None Medium

T, 18 x 4 (3) 6 12 pairs | 2 None Small Gills of Lepto-
Sp. nov. cephalus  econger

External Features

The body is divided distinetly into two regions,
an interior trachelosome and a posterior urosome.
The trachelsome is short and sub-cylindrical, be-
coming wider at the clitellar region. There are 12
primary annuli in the pre-clitellar trachelosome,
and three primary clitellar annuli. All the pre-
clitellar annuli are subdivided by transverse furrows.
These furrows also cross the clitellar annuli, but
are not complete.

sucker is excentrically atbtached.
In the centre of ity inner face is a small raised
ares on which the mouth opens. On the dorsal
surface of the anterior sucker there are usually
two elongated pigmented patches, which in one
specimen appear as four separate eye—like spots,
arranged approximately at the corners of a square.
No ccellar units were seen in section. Also visible
on the outer surface of the sucker are five or six
very fine concentric siristions. .

The osome iy considerably larger than the
trachelosome.  Its sides are sub-parallel through-
out most of its length, but converge posteriorly.
In di%teqdpd spe(,imens the posterior part of the

rger than the antericr. In sec-
be cylindrical or slightly
des of the urosome are 13
Of these the anterior
1 hemispherical, but the size
e posterior end of the body,
one or two pairs may not be

The anterior

121

{w,{‘x 5
Paiy

of pulsatile ves
re guite large
es towarc
the last

Lvha
apparent except in section. 'The pulsatile vesicles
lie onn the middle of the three primary annuli of
the sormite.

S{)

HEach normal mid-body somite congists of three
primary dnnuh, each of which is subdivided by a
transverse furrow. 'The primary inter-annular
furrows a}"e deeper than the secondary ones. There

are about 41 primary annuli visible on the urosome,
Somites XIII-XXV inclusive are 3- annulate, and
HEVYI and XXVII are l-annulate.

The anal region and posterior sucker are smaller
than the mid-body 1@5,1011 Wmu{hug is nregmar
here and so the exact number of annuli is difficult
to determine. The sucker is tightly contracted so
that its sides are parallel, and its edges wrinkled.
If expanded it would be about egual to the body
width in diameter.

‘\fleamrementq of eight specimens are given bhe-
low:-

TABLE VIIXI

Measurements in mm. of eight specimens of
Trachelobdella leptocephali sp. nov.

Maximum

Spe en Number Total Length Width
Wid
i 19 4
2 15 35
4 185 2
5 18 2
8 10 25
7 12 3-5
8 15 3
9 12 2

Internal Featurss

(¢) Bodywell on
is made up of clf)nai

& Musculature:
¥ packed column

a layer about 20« i A 1 thickness. wvereu by
a very thin cuticle. ‘The nuclei of the }_’Jld{‘ln’l»zl

cells lie towards the base.

Beneath the epidermis is a well-developed con-
nective tissue layer, about 30x thick. Scattered
throughout this layer are hypode rmfd gland celis,
and stellate pigment cells. The p;lga*mx vesicles
and capillaries of the coelomic system lie in the
connective tissue layer.
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Trachelobdelle leptocephali sp. nov.

22.~—General anatomy in dorsal view.

24 —Diagrammatic longitudinal section through the

anterior sucker, showing the position of the mouth.
25.—Two mid-body somites, showing annulation.
26.—Posterior part of urosome.

a. anus; ¢. crop; i. intestine; m. mouth; oe. cesophagus;

ov. ovary; p. probosecis; p.c. posterior crop eaecum; p.s.
posterior sucker; p.v. pulsatile vesicle; r. rectum; t. testis.
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Trachelobdella leptocephali sp. nov.

F16. 27.—Diagrammatic reconstruction of the right half of the
male reproductive duets and asscciated structures, viewed
from the leit side.

Fic. 28.—Diagrammatic transverse
region of
ments.

section through the testis
the urcosome showing the main coelomic ele-
Left side segmental, right side intersegmental,
b. bursa; ec¢. crop; d.ej. ejaculatory duect; d.l. dorsal
lacuna; d.v. dorsal blood-vessel; 11. lateral lacuna; lv.
lateral Dblood-vessel; n.c. mnerve cord; p.v. pulsatile
vesicle; s.l. segmental lacuna; sp.g. spermatophore gland;

t. testis; t.m.o. terminal muscular organ; v.l. ventral
lacuna; v.s. vesicula seminalis; 2. male reproductive
aperture.

The muscles of the body-wall form a layer
about 100« in thickness. Of this, about 80« 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 2504. The nucleus is
lobed and has several nucleoli. The ducts, which
have a diameter of about 124, leave the glands
near their posterior margin, and appear to open
on the inner surface of the posterior sucker. Their
exact function is not known.
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(b) Coelom and Vascular System: The main
coelomic elements are dorsal, ventral, and lateral
lacunae, with their segmental communications.
The ventral lacuna lies beneath the gut, and con-
tains the ventral perve cord. At ifs interior end
the ventral lacuna is greatly expanded, and en-
velops the proboscis and the anferior ganglonic
mass. The dorsal lacuna lies above the gut, and
contains the dorsal blood vessel. Anterior to the
c‘it(“l r region the dorsal lacuna is not a separate
re bub is united with ventral lacuns
rms the median lacuna. In the urcosome the
nd ventral lacunae are united segment
red connectives. These are formed by dorsal
and ventral branches given off from the dorsal
and ventral lacunae respectively. These branches
unite laterally with the lateral lacunae (figure 28).
These are longitudinal coelomic vessels Whlch lie
near the lateral line among the Iongitudinal
muscles. From the lateral lacuna, at the level of
the segmental connective, a short transverse canal

Lie

~3 %
uui“b?u

is given off, and passes out through the body-wall
muscles to open into the pulsatile vesicle of that

somite. Accessory segmental communications do
not appear to be developed.

Coelomic capillaries are given off from the pulsa-
tile vesicles, and ramify throughout the connective
tissue layer.

une of the distinguishing features of leeches be-
2 to the genus Trachelobdelle is the pre-
:;eu{:e of non-pulsatile vesicles on the tracheio-
some. In this fyelels 'Lﬁe the presence of these is
doubtiul, no definite vesicles being found.

The dorsal blood vessel lies within the dorsal
lacuna, where it occupies most of the available
space. The ventral vessel lies within the lacunsa
in the anterior part of the body, but leaves it
aboutb somite XIIT, From here back o the beginning
of the posterior ganglionic mass, the ventral blood
K 1 lies above the ventral lacuna. Paired lateral
blood vessels are present, and lie dorso-laterally
o the lateral lacunae.

(¢) Excretory System: As in most piscicolids,

wetmr takes place by means of plectonephridia.
ubules are Verv fine (diameter 7u) and ramify
L»h;.&}uf—,u the urosomsal region.

i?ff’estz'"ae Systemn: The mouith opnning lieg
top of a small mound which is centrally
n the mal sucker (figure 24). It leads
proboscis sheath, which is short, extend-
onty as far back as VII/VH.‘\ The proboscis
is shm‘t and muscular. On either side of the pro-
bo ites VII to IX lie a number of large
ar salivary glands. These have an aver-
ter of 100u. The cy '}zmi%m is 3
= centrally placed nucleus is
2 and has more than one nu_ leol

The proboscis opens into the cesophagus, which
extends back to XILI/XIV. Its walls are folded
and arve lined with a thick epithelium. There are
sophageal pouches. The oesophagus is
expandaed ueaﬂ its posuemw end, where it
e op. This is a a,hm-wa,ilcc
anal of which extends back
of segmentzal expansions
ometimes & small anterior
From the posterior pair

. - tey STTY
SISIoNn oocurs i 21V,
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is given off a sin gL, large posbeﬂs“ caecum, which

extends, ventral to the infestine, back to the
posterior end of the body just anterior t{o the anus.
There is a possible fenestra in XXV, but Uhs is

not clearly defined. T‘lroughcnt its e’%;re length,
the walls of the crop are greatly folded, thus pro-
viding room for considerable expansion.

The intestinal canal arises dorsally from the crop
in XX. There is a slight anterior projection of
the main intestinal canal ventral to this point.
The intestinal epithelium is about three times as

deep as that of the crop. There ars four pairs
of intestinal caeca, in somites XX to XXIITI. The

entire intestinal region is enclosed in a coelomic
lacuna—the intestinal lacuna.

In XXIV the intestine opens into the rectum.
This is a short expanded region which opens to
the exterior at XXVI/XXVIL.

(e} Reproductive System:
are five pairs of testes lying insersesmentally in
XKIV/XV to XVIII/ZIX. The tiestes are large
rounded bodies which occupy the greater part of
the body space. The vas efferens leaves the testis
near the antero-ventral border, and passes up and
out to open into the vas deferens, which is situated
dorso-laterally. The vas deferens of each side
gassw forward fo XI{I, where il becomes expanded
inte a thin-walled, cmled seminal vesicle. The
coils of this ex utzd forward in the dorso-lateral
mosiuan to abﬁuu X1, where they pass intc the
ndular ejaculatory ducts. These are enormausly
anidrged bodies which extend forward to IX. Their
walls are made up largely of polygonal gland cells
and their ducts, which open inte the narrow
lumen. In IX the ejaculatory ducts become hent
back and enter a loose mass of spermatophore
glands. As they pass back through this mass the
ducts decrease in diameter and converge. Near
their ends they become surrocunded by the exceed-
ingly numerous ducts of the spermatophore glands,
and together with these ducts, become united into
a solid structure by an enveloping sheet of circular
muscle fibres. The ejaculatory dl*(‘t‘% unite into
3 commen duct within this structure, and into S
This

Male organs: there

open the duets of the spermatophor ‘e g andsk
terminal glandulo-muscular an in turn cpens
into the bursa on the postero-dor side of the

latter structure. The bursa is
sae which extends back from
XTI almost to XIII. Its walls, ucpsma y that of
ventral surface, are folded and muscular, and it is
lined with a deep epithehum A muscular organ of
the bursa is o present in Calliobdelia, butb from
the figures given by Johansson mﬂ@ p. 591y it
appears that the culatory (”‘a«:" )
culay organ open separately into :
in T. leptocephuii the ducts open )‘r to the bur
after uniting ingide the muscular organ (figure 27).
Attached to the sides of the bursa are retracter
muscles which are inserted in the lateral body wall.
It seems probable that the bursa is capable of
protrusion as in some other piscicolid leeches, and
serves as a copulatory organ.

¥emale Organs: the ovisacs are small,
in the ventro-lateral parts of XIIT/XIV.
duets pass forward and unite

4"'3(_\

wil€

and lie
The ovi-
in XI¥ to form a



208

short muscular vagina which opens to the exterior
at the fermale pore. A copulatory area and conduc-
ing 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 in-
side the body-wall musculature. The glands are
small, having an average diameter of 50x. Their
ducts open at the clitellum. Clitellar glands are
not present in the trachelosome. The -clitellar
glands have an average diameter of 50u. The
nucleus is large (about 25x in diameter), central,
lobed, and with several nucleoli. The ducts of the
clitellar glands open on the clitellum. Also in
the urosome, in somites XX to XXV, are a number
of very large unicellular glands. These have an
average dlameter of 200« although many are
elongated parallel with the long axis of the body.
The centrally placed nucleus has a diameter of
about 80x, 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.

(f) Nervous System: The nervous system agrees
in general with that found in other piscicolids.
The anterior ganglionic magss is short and compact,
and ganglion VII is closely joined to it. Ganglia
VIII to XI are fairly close together, then a long con-
nective 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 gshort 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.
(Pigures 29-34)
Di:AGNOSTIC FEATURES

Members of this species are small leeches parasitie on the
flathead, Pletycephalus bassensis Cuv. and Val. The body of
the leeeh is indistinetly divided into trachelosome and urosome.
Two well-marked suckers, both attached excentrically, are pre-
sent. 'There are no eyes. Lateral pulsatile vesicles are 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 oceur 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 6f conducting tissue is present in
the female systermn, and lies in somites XII/XIII,
pouches are present in X/XI.
crop is completely unified.
caeca.

Qesophageal
The posterior caecum of the
There are four pairs of intestinal
Ten pairs of nephridia are present.

SOME TASMANIAN HIRUDINEA

External Features

(a) Size: Only two specimens of this leech were
available. The following measurements were made
on the larger specimen:—

Length Width Depth
Anterior sucker 2  mm. 2  mm.
Neck 3 mm. 1-5 mm. 1 mm.
Clitellum 15 mm. 1 mm.
Urosome 15-5 mm 25 mm. 1-5 mm.
Posterior sucker 35 mm. 35 mm.
Total length 23 mm. 25 mm. (excluding
suckers)

The smaller specimen, from which the internal
anatomy was studied by means of gserial trans-
verse sections, had a maximum length of 105 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 distinetly, 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 fransverse dark
bands. The more posterior of these is the darker
and may conceal cocellar 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. QOne pair is in the inner
paramedian position, one, indistinet and discon~
tinuous, in the outer paramedian position, and
one is dorsolateral. The latter is expanded seg-
mentally, 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 alse the inner surfaces of the
suckers.

(d) Annulation: 'To the unaided eye the skin
appears to bhe smooth; under magnification, how-
ever, there is seen to be a large number of very
small annuli. There appear to be about 3¢ annuli
in the preclitellar region, comprising, together
with the oral sucker, somites I to IX/X. The
annulation of the clitellum is irregular and incom-
plete. 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 com-
plete one. Slightly posterior to this and on the
ventral side is the male reproductive aperture.
Then follows a depression with a series of incom-
plete furrows, which may mark the posterior limit
of XI. This is succeeded by a region crossed by one
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7‘ B =] “ Iehthyobdella 7’ platycephali sp. nov.
° Frg. 29.—General anatomy in dorsal view.
\ o vam of male reproductive ducts in ventral view.
N\

1 the colour

c.c. crop eaecum ; c.g. cerebral ganglion;
intory bulb; f.r. female reproductive aperture; i.p. intes-
tinal pouch; m. mouth; m.r. male reproductive aperture;
n.g. nerve ganglion; n.p. nephridiopore; oes. cesophagus;

3 oesophageal pouch; ov. ovary; o.v.d. oviduct; p. pro-
3 ; p.c. posterior cascum of crop; p.s. posterior

sucker; s.g. salivary gland; r. rectum; t. testis; vag.
e vagina; X. XII, ganglia X and XIL

R.S.—14.
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“Jehthyobdella ” platycephali sp. nov.
¥ig. 32.—Diagrammatic transverse section of the tracheio‘aomu
howing the main elements of the coelom. The shaded
area lies outside the body-wall musculature.

Tia. 83.—Diagrammatic transverse section through the testis
region of the urosome; left side segmental, right side
intersegmental.

inges-
right

section through the
left side segmental,

transverse
urosome,

16, 34.—Diagrammatic
tinal region of the
side intersegmental.

a.l. accessory segmental lacuna; c¢. erop; d.1. dorsal
lacuna; d.v. dorsal blood-vessel; i. intestine; i.l. intes-
tinal lacuna; med.]l. median lacuna; n.c. nerve cord; p.
proboseis; p.c. posterior caecum of crop; p.s. proboscis
sheath: v.v. rudimentary vesicle; s.l. segmental lacuna;
t. testiz: .. testis lacuna; v. bloed-v v.}l. ventral
lacuna.

SOME TASMANIAN HIRUDINEA

complete and by a ventrally incomplete furrow.
A slight swelling, which may mark the position of
the female pore is present immediately posterior
to the complete furrow. The two furrows which
mark the anterior and posterior limits of the
clitellum are deeper than the other furrows.

The urosome consists of about 180 very short
annuli. These, if the laterally placed light spots
are segmental in arrangement, are arranged in
groups of 14 to a complete somite.

Traces of annulation are also visible on the outer
surface of the posterior sucker as fine concentric
grooves.

Internal Anatomy .

A series of transverse sections was made from the
smaller specimen. As it was somewhat contorted
the orientation of the sections was not always
transverse, but was sufficiently so for the main
anatomical features to be worked out. The sec~
tions were stained in Heidenhain’s Iron Haemsa-
toxylin, according to the method given by Pantin
(1946, pp. 39-40).

(a) Body Wall and Musculaiure: The outer layer
of the body wall is a thin cuticle secreted by the
one-layered epidermis. The epidermal cells are
flattened, about 3-9x in depth, and 9-1x in width.
The nucleus, which contains a nucleolus, lies near
the base of the cell.

The connective tissue layer beneath the epidermis
is very narrow; scattered throughout it are hypo-
dermal gland cells which have a large secretion
space.

The muscle layers are not strongly developed,
the circular and longitudinal together forming a
layer only 13x in thickness. This fact, taken to-
gether with that of the poor development of dorso-
yventral muscles indicates that the leech was prob-
ably not an active swimmer.

In the connective tissue within the musculabure
found the clitellar glands. These have a
diameter of 26u~-3%x. They appear to have no
special orientation. There is & very large secretion
space oceupying almost the entire cell and enclosed
by a thin layer of densely granular cytoplasm.
Towards one end of the cell this layer is thickened
and contains the nucleus. The clitellar glands are
present in both pre- and post-clitellar regions.
Those in the pre-clitellum are found almost as far
forward as the anterior ganglionic mass. The ducts
are gathered inbc two longitudinal bundles, dorso-
lateral in position.

In the post-clitellar region the glands are found
in greatest abundance between the crop expansions;
where the testes occupy the greater part of the
lateral space the glands are clustered dorsally
and ventrally. The ducts of the post-clitell
glands are gathered into six bundles. Thes
dorso-lateral (2) and ventro-lateral (2) and dor-
sal (2).

The ducts of the clitellar glands open on the
clitellum.

The tissue of the posterior sucker contains weli-
developed sucker glands, which lie nearer the outer
surface. They are found throughout the sucker
chept for the point of attachment and a marginal
band.

are
are
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(b) Respiratory System: No specialized respira-
tory structures, such as branchiae or pulsatile
vesicles are developed. However, the lateral
sinuses have segmental expansions which may be
the rudiments of lateral canals connecting up with
vesicles (figs. 33-34).

(c) Digestive System. 'The mouth is a small
opening centrally situated in the anterior sucker.
It leads to the proboscis, which lies within the
prohoscis-sheath and extends back fo VIII/IX,
where it enters the long thin-walled oesophagus.
The salivary glands lie on either side of the pro-
boscis and anterior part of the ocesophagus. The
salivary glands are large, having an average
diameter of 0-1 mm. The secretion space is large
and is enclosed within vesicular cytoplasm. The
nucleus is a large triangular body with numerous
nucleoli. The ducts, 8¢ in diameter, of the salivary
glands enter the base of the proboscis and then
continue their course inside the proboscis to open
at its anterior end. Inside the proboscis they are
represented by six large longitudinal ducts.

Between X/XI the oesaphagus gives off paired
oesophageal pouches. These have a narrow open-

ing into the cesophagus but expand forward ven- .

trally and laterally. Although the crop was well-
filled with food, these pouches were quite empty.
It has been suggested that, such pouches, in other
Piscicolid leeches, are glandular in function, or
that they contain symbiotic bacteria (Autrum,
1932-34, p. (8) 30L).

The oesophagus enters the crop slightly behind
XI1II. This is a large thin-walled structure, the
main canal of which extends back to XIX where it
enters the intestine, The crop has a series of
six segmental expansions. From the last of these
is given off a single median caecum which extends
back to XXVII. There are four very small
fenestrae in XIX, XX XTI and XXII. The intes-
tine, which is given off from the crop in XIX and
lies dorsal to the caecum, has four pairs of lateral
pouches in XIX/XX, XX/XXI, XXI/XXII and
XXIII. In XXIV the intestine enters an expanded
rectal chamber, which terminates at the anus.

(dY Reproductive System:. Male Organs: There
are five pairs of testes situated in XIV/XV, XV/XVI,
XVI/XVII, XVII/XVIII and XVIII/XIX, between
the crop expansions. On either side a vas deferens
passes forward, and sbout the level of XIII, ex-
pands into an elongated seminal vesicle or ejacu-
latory bulb. The two bulbs continue forward almost
to X, where they turn ventroposteriorly and enter
the muscular ejaculatory cornua. These are short
and unite a short distance behind and ventral to
XI. The short muscular atrium opens into a well-
developed bursa with folded walls. This opens at
the male aperture between XI and XII.

The anterior parts of the ejaculatory bulbs are
covered with a mass of unicellular spermatophore
or prostate glands. In the midiine, immediately
above the union of the ejaculatory cornua is a
reserveoir by way of which many of the central
glands open intc the atrium.
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Female organs: There is a single pair of ovaries
lying laterally in XIII-XIV. They gradually pass
anteriorly into nsrrow oviducts which converge
towards the midline ventrally and unite to form a
short vagina. This is directed antero-ventrally and
opens at the femsale pore in XIT-XITI.

Associated with the female part of the repro-
ductive system is an area of conducting tissue.
This extends longitudinally from XII to XIII/XIV;
transversely it occupies about half the ventral sur-
face. In this region, the epidermis becomes
thickened (3823 and has a folded appearance,
It is widely separated from the underlying mus-
culature by the development within the connective
tissue, of @ mass, 52x in thickness, of glandular
tissue. Such tissue in other leeches has been re-
ferred to as “ leitendes Gewebe ” or “ tissu vecteur 7.
(Brumpt, 19010

(e) Nervous System: The central
system lies within the ventral lacuna. Its ganglia
are extremely large and well-developed. The
general structure is the same as for other Piscicolid
leeches. The position of the ganglia is shown in
figure 29.

(f) Coelom and Vascular System: The coelomic
system consists of the following parts: median,
dorsal, ventral, and segmental lacunae.

Median lacuna: this occurs in the trachelosome,
e it contains the probescis and related struc-
. In the urosome it splits and gives rise to the
dorsal and ventral lacunae. In addition to the
proboscis the median lacuna contains the ventral
nerve cord, the anterior ganglionic mass, and
associated blood vessels.

Dorsal lacuna: this consists of two parts—a
testicular portion and an intestinal portion. The
former lies above the gut and contains the dorsal
blood vessel. From it arvise two sets of segmental
lacunae, the main and the accessory communica-
tions, lying in the middle and posterior parts of
the somite respectively. In the intestinal region
the dorsal lacuna is expanded and surrounds the
intestine.

Ventral lacuna: lies beneath the gut and con-
tains the ventral nerve cord. The ventral blood
vessel does not lie within the ventral lacuna, but
slightly above it. The ventral parts of the seg
mental lacuna arise from the ventral lacuna.
The ventral lacuns is quite small.

Segmental lacunae: these are of two kinds—main
and accessory. The main communication of the
testis region forms a complete ring around the gut,
and is made up of dorsal and ventral branches aris~
ing from the dorsal and ventral lacunae respectively.
These branches unite, near the latergl line and in
this region the lacuna becomes expanded. The
structure so formed resembles the “ rudimentary
vesicle ” figured by Moore (1952, fig. Ta) in his
description of Johanssonia abdifovesicula. The
accessory communication of the testis region con-
sists also of a complete ring, which is widely ex-
panded and contains the testes. The main com-
munication in the intestinal region resembles that
of the testis region in that it is a complete ring.
The accessory communication however, lacks ths
ventral part. It consists of a curved branch
running from the dorsal lacuna to the lateral line.

nervous

Rt




212

In this region the swollen part of the main seg-
mental 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 neph-
ridium commences laterally, then pursues a some-
what 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 be-
comes 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
paragitic 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 (Linn.) 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

SOME TASMANIAN HIRUDINEA

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 duets is pro-
vided with a glandular muscular groove which pro-
jects 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 flathead at
Catamaran, south Tasmania.

TABLE VIII

Comparison of species of Johanssonia and “ Ichthyobdella ” platycephali sp. nov.

Johanssonia kolaensis

Johanssonia pantopodum

Johanssonia

“ Ichthyobdella *

Selensky, 1914 (Selensky, 1914) mbdlt‘oveszﬁ}gfg Moore, platycephali sp. nov.

Maximum length 28 mm. -+ 20 mm. 15 mm. 23 mm.
Annuli/somite 14 (16) 14 14 14
Eyes None None None None
Skin Smooth, with small Smooth, with small] Smooth Smooth

lateral vesicles lateral vesicles 3
Shape Body eylindrical, imper-| Body cylindrical, imper-| Body divided intoc 2| Body cylindrical

fectly divided into 2| fectly divided into 2 regions, but not| narrower, anteriorly

regions regions markedly and imperfectly divided

into 2 regions

Pulsatile vesicles 11 pairs 11 pairs No true vesicles No true vesicles

Oesophageal pouches
Posterior ecrop caecum

Nephridia
Female system
Male system
Testes

Ventral blood vessel
Host

Not mentioned
United, with 5 fenestrae

With ciliated funnels

With copulatory area
and condueting tissue

With glandulo-muscular
organ of bursa

6 pairs

Qutside ventral lacuna
Anarrhichas lupus
(Linn.}

Kroyer

Not mentioned
United, with 5 fenestrae

With ciliated funnels

With copulatory area

and condueting tissue
With glandulo-muscular
organ of bursa

6 pairs
Outside ventral lacuna
Nymphon stromii

TGRS e oy

Not mentioned

United, ? with 2 fenes-
trae

Not mentioned

Not mentioned

Ejaculatory cornua sur-
rounded by male acces-
sory glands

b pairs

Outside ventral lacuna

Tetraodon hispidus
Linn.

Present

United, ? with 2 fenes-
trae

10 pairs, without fun-
nels

With copulatory area

and conducting tissue
Ejaculatory cornua sur-
rounded by male acces-
sory glands

5 pairs

Qutside ventral lacuna
Platycephalus bassensis

C. & V.
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Genus BRANCHELLION Savigny, 1820

GENERIC FEATURES

Pos_terior 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: Branchellion 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 pre-
sence of tubercles as one of the characters in which
B. australis differs from B. parkeri, and Moore
(1952, p. 43) refers to . . tubercles, which are
conspicuously developed in B. qustralis,” However,
in the original description of B. australis, Leigh-
Sharpe (1916, p. 46) made no mention of tubercles,
but said, “ There are on the dorsal surface
very conspicuous patches where the p1gment is
absent, giving to the unaided eye the appearance
of whitish spots.” 'These spots are apparently re-
garded 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.

BRANCHELLION PARKERI Richardson, 1949
(Figures 35-44)

? B. raiae Parker, 1892.

B. parkeri Richardson, 1949; 1953.

DiaeNosTIC FEATURES

Branchellion parkert is a branchiate leech, usually 2-4 em.
in length, but occasionally attaining a length of 7 ecm.
Externally it has 81 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 of
which are post-anal. KEyes 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
spots arranged in a transverse row.

The erop has six pairs of lateral caeca, from the last of
which is given off ventrally a posterlor]y directed median
diverticulum. The intestine has four pairs of lateral caeca.
The female reproductive organs are a pair of ovaries which
pass anteriorly mto paired oviducts. These unite to form a
short vagina, openmg at the female aperture in the clitellum.
Behind the ovaries le five pairs of testes in somites XIII-
XVII. The male reproductive aperture is situated in front of
the female pore; there is a short blunt, ornamented penis.

External Characters

(@) 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.

INGRAM
—_ L m 1
[~ B Y
© &g @
v
3 g8
| & B Ay
2B 5 o g
=1 » o Q9
R=fs] = nnd B
g B @ e
Py o < @
Mia 2 588 ax
-} - atE K
P o che o~ K
P QG Qe i
$pdds28e g &
2 uéuu -b-wg =
.2 2 =
2l 3 g8 5878, .
g ““‘cmﬁ ‘*“'s;‘::m o
S g MO go.DY =
S 3 S PR aE
S § 2.o8 8% 2
S|pfEg 8E 5E ey B e
EHES ey g RgEEa ]
doegal., Eeafg K] 1
B 8B38ES, fE., B S HE
E=ESga3fEEE" v g
o B ErETEHAR 58
P felCR e ol HOSa
A - o m
oy @
,t:),g_t:ﬁ ’5.:
« & 1D+
> Bheie
g |2 “Bh o ©
G
S S| B o= ﬁ‘s%
=g oy =
2 @ n an @
N ST B wno= =
vy |§] sessd ST
Rlacg="8 w £0 .
e ....zs w & o gw;.(:
BCIEEEER R 3 i
2 “LPee = THe
% ot ® H w -t mmw
o Al
<
S i
s §'>.
SRS =
=S8 Ses
R g £
S ggqg) @» QMN'U&
Y | T HEBw
o s.gg .g B g
. £ T Se 2
= =1 [o=]
g R T. = £2 8
. — ~
j#3] 8 & e oo e (]
(5}
4 1 S QU o~
B 2| | S§iiss £
w &T g
<« 3 g "8 e w
3
g |2 582p2° 443
@2 |3 28859, 58 a
25 EnEtE 5%
5| @f8uE,3 . < &
on |3 50 wgg =
8 1ERS . == ] & W
o m’aﬂmw =] e KRV of=i
S o 9 o o = o4
= Rolagues & £ g gEw
- SR EaRAT - S 2 5o
o b e o Z o owm
o w45 $a 2% 3
2 3 G 53 =
— 0 oo 89 Be ~
B2 54,8858 Z
s = CER-R= ke o
S |E IR LRl & 8,
g |3 pusE oSt §°
o lsl,8° 2 < gcg T
O 25;:“3‘”"&\3;’:"—‘8‘-2”0 & o ,é) C’%
-] S _Eerd =t o g
QIZEET e 887 & F v B oui
ccnaaba908 & B S o
PRSI mERA ~ 5 3 o
mE o mw 4 sl
~ g oy
=] ’ﬁ go
e 5 2 e
=~ w B =y O
3] 854 x o 8=
IS B I @ o
Sl ,B8950 B_BEs ®
Ao, FH z LI =
v = & = i
Bt ~ = I dunlanf
ABEEadm 3 E- ‘ZToESR
mlaTEdew 2 J54 708 e o
og‘“:dc‘ -4 § B8O nex @B 2
MZ o~ c‘& 2 m;..c:“ﬂ«;:.mp
o — ann [
» oo R
2 B @
2 28 2 5 g
@ =] rE o o3
D
325 E-I §g°
f=girl 9 P3N
g% v 5T €L 8.9
o P mEEE PEE
o5 ®e%2 vEEE
& Feoo u Qggg
5€ —2g2u ¢ LR
j~] ST oa = o B
Zib AR R4 I n R

213

imbricatum are inadequately described.

lineare, B. punctatum and B.

intybifolium, B.

N.B.—B.
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TABLE X
Measurements in mm. of 27 specimens of B. parkeri
from Tasmanian waters.
Width of Body
ineluding Gills

Width of Body

Total Length Total Length including Gills

5 0-5 17 3
6 05 17 3

7 1 24 4

7 2 26 6

8 05 31 9
9 1 32 6
9 1 32 6
10 1 32 8
16 15 32 8
11 1-5 35 9
i2 15 43 7
138 2 54 10-5
15 2 755 125
15 3

A series of measurements made on specimens of
this leech from Tasmanian waters is given in
Table X.

(b) Shape (figure 35): The body of the adult
leech is divided into two clearly defined regions,
the trachelosome and the urosome. In small im-
mature forms the trachelosome is not so sharply
constricted off from the wuroscme, there being a
gradual development from the cylindrical form of
the voung tc the shape of the adult, which has a
marked shouldered appearance, and in which,
although the trachelosome is still sub-cylindrical,

the urosome is dorso-ventrally flattened. Two dis-
tinct disc-shaped suckers are present.
(e) Colouration: The ventral surface of the

entire animal is very pale and shows no
pattern. The inner surfaces of the fwo suckers
are similarly lacking in dark pigmentation. A few
scattered brown pigment spots are present in both
regions.

definite

The dorsum of the anterior sucker is pigmented
light brown and bears two conspicuous concentric
bands of darker pigmentation; these are more
clearly defined in young forms with lighter body
pigmentation. In larger specimens they tend to
merge with one another and form a darkly pig-
mented region over the entire proximal part of the
sucker. The dorsum of the neck, abdomen (with
the exception of the last two annuli) and the
posterior sucker are coloured dark-brown by
numerous melanophores. The neck is, in general,
paler than the rest of the dorsum; similarly, there
are fewer melanophores on the distal edges of the
gills and on the pulsatile vesicles. The margin of
the posterior sucker is similarly lacking in pigmen-
tation.

The dorsum of both body and posterior sucker has
a pattern of creamy-yellow spots, the arrangement
of which is described below.

In general, young specimens up to about 12-15
mm. long are lighter in colour, and show very
little differentiation between dorsal and ventral
surfaces. As a result, the pigmentless patches on

SOME TASMANIAN

HIRUDINEA

the dorsal surface are more difficult to distinguish;
however, they appear to have the same arrange-
ment, described below, as in the larger and darker

specimens. In no case are the light spotls raised
up as tubercles.
Richardson has described both patterned and

colourless phases among the New Zealand specimens
of B. parkeri.

as.

Branchellion parkeri Richardson, 1949.
716, 35.~—External

features, dorsal view.

Fic. 36.—General anatomy, dorsal view.

a. anus; a.s. anterior sucker; br. external branchial
appendage; c¢. crop; cl. clitellum; 1i. intestine; ip.
intestinal pouch: m. mouth; n. neural or sensory annulus
characterized externally by the presence of four large
and two medium-sized light spots, and by a pair of
iateral pulsatile vesicles; oe.p. oesophageal pouch: ov.
ovary; p. proboscis; p.c. post-caecam of crop; pr.
prepuce; p.s. posterior sucker; p.t. preelitellar trachelo-
some; p.v. pulsatile vesicle; t. testis.
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Branchellion parkeri Richardson, 1949.

Fig. 37.—Longitudinal section of parﬁ‘of the ventral body-wall
of B. parkeri showing the position of the fat cells.

Fi. 88~—Ventral view of three branchise of a New Zealand
specimen of B. parkeri.

Fi6. 89.—Ventral view of three branchiae of a Tasmanian
specimen of B. parkeri.

c.m. circular muscles; clg. clitellar glz.md; f. fat_ cell;
l.m. longitudinal muscle; p.v. pulsatie vesicle; t. testis.
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1949,

Diagrammatic transverse sections through the body showing
the main coelomic elements. The shaded area lies outside the
body-wall musculature.

Branchellion parkeri Richardson,

¥16. 40.—Trachelosome.

Fi6. 41.—Testis region of the urosome; left side segmental,

right side intersegmental.
Fig. 42.—~Intestinal region of the urosome; left side segmental,
right side. intersegmental.
dorsal
median

lacuna; e¢. erop; d.L

a.J. accessory segmental
lateral lacuna; med.L

lacuna; i. intestine; LI
lacuna; n.c. nerve cord; p. proboscis; p.c. posterior
caecum of crop: p.8. proboscis sheath; p.v. pulsatile
vesicle; s.l. segmental lacuna; .l festis lacuna: v. blood-
vessel; v.l. ventral lacuna; v.v. ventral blood-vessel.
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Branchellion parkeri 1949 and Pontobdella tas-

1942).

Richardson,

manice (Hickman,

Fi1g. 43.—Ventral view of elitellar region of B, parker: show-
ing the partly protruded male organ.

F16. 44—Diagrammatic longitudinal section of part of the
posterior sucker of B. parkeri.

Fig. 45.~Dorsal view of digestive system of P. tasmanica.

a.n. anterior mnerve branch in sucker; c. crop; i. in-

testine; m.o. male organ; oe. oesophagus; p. proboscis;
p.c. posterior caecum of crop; p.g. posterior ganglionic
mass; r. rectum; s.d. sucking dise; 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 dis-
tinguished by differences in size; they may be
classed as large, medium and small. In all the
Tasmanian examples these spots have the follow-
ing arrangement (see Table XI).

SOME TASMANIAN
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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-Sharpe
for B. australis. However, B. parkeri differs from
the latter species in having only 10 pairs of pulsa-
tile vesicles, and only five pairs of testes.

(d) Annulation (fig. 35): In the specimens be-
fore 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.

TABLE XI

Patterning of B. parkeri from Tasmania.

Position Spots
Large Medium Small
Pre-clitellar
Trachelosome
Annulus: 1 0 0 0
2 0 0 0
3 4 0 0
4 0 0 0
5 0 0 0
6 4 2 0
7 0 0 0
8 0 4 0
9 4 2 0
10 0 [ 8
11 0 4 0
12 4 2 0
Clitellum somites XI, XII Unpigmented
Urosome
somite: annulus:
XIIL a, Unpigmented
a, 6 0 0
a, 0 0 8
XIV-XXIIL
a, 0 4 0
a, 4 2 0
a, 0 0 8
XXIV 4 0 0
XXv 4 0 0
XXVI 0 O 0
XXVII 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 ex~
panded distally and have simple margins. The
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furrows which incompletely divide the dorsum of
each abdominal annulus are less conspicuous in
the Tasmanian specimens than in those from New
Zealand.

There are 10 pairs of pulsatile vesicles,
being borne on every 3rd (ie., sensory)
Behind the last pair of pulsatile vesicles are four
branchiate annuli. The pulsatile vesicles are situ-
ated laterally, at the base of the branchiae.
Behind the last branchiate annulus are four non-
branchiate rings. The anus is situsted in the mid-
dorsal line between the 2nd and 8rd of these.

The ventral surface of the abdomen is marked
hy forwardly-projecting extensions o¢f the annull
grising at the interannular furrows  Laterally
these flanges are in direct communication with the
branchiae.

The prepuce forms a collar completely encircling
the ciitellum and ventrally may cover the reproduc~
tive apertures (bui see below). These are close
together, the male lying slightly anterior to the

one pair
annulus.

female. In the clitellar region nc annulation is
evident.
The anterior sucker is subcircular, becoming

somewhat hoodlike in the larger specimens, but
never as much so as in B. australis (Leigh-Sharpe,
1816, pp. 44-45, figs. 1 and 2); the posterior sucker
is larger and flatter, and quite circular. Well-
developed radial and circular muscles are visible
in the tissue of the suckers. In the anterior, the
circular, and in the posterior, the radial muscles
predominate. The inner surface of the posterior
sucker is covered with small attachment discs.

Internal Anatomy

The internal anatomy was studied by means of
longitudinal sections stained with Heidenhain’s Iron
Haematoxylin, Some sections were counter-stained
with eosin, according to the method given by
Pantin (1946, pp. 39-40).

(a) Body-wall and Musculoture: The epidermis
consists of a single layer of cells having their
nuclei towards their bases, and is covered externally
by a thin cuticle which, on the dorsal surface, is
thicker than on the ventral surface.

The epidermal cells have an average height of
21u, and an average width of 8u. The nuclei con-
tain a darkly staining nucleolus. Among the
epithelial cells are goblet-shaped gland cells which
secrete mucus. These are slightly larger than the
epithelial cells and are granular in appearance.

Beneath the epidermis is a connective tissue
layer. This has an average thickness of 26u.
BEeneath the connective tissue lie the muscle layers.
These are arranged in an outer circular and an
inner longitudinal series. There are three layers
of circular muscles, the innermost of which,
especially on the ventral surface of the body, is
the most strongly developed. The circular muscle
layer lies in connective tissue and forms a layer
about 0-026 mm. in thickness. There appear to be
two layers of longitudinal muscles, which however,
for the most part, are so closely united as to be
practically indistinguishable from one another.
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The average thickness of the longitudinal muscle
layer is 0-052 mm. A series of dorso-ventral muscies
pass between the gut pouches in the posterior part
of the body. In transverse sections the muscles
have a lobed appesarance.

In this genus, as in Adustrobdella, clitellar or
cocoon glands lie between the subdermal muscula-
ture and the alimentary canal. In the Tasmanian
specimens, the region occupied by the clitellar or
cocoon glands extends from the posterior limit of
the clitellum to the anal region. The glands are
in the form of unicellular siructures, usually
rounded but occasionally somewhat angular. Their
average dimensions are: length =— 00531 mm. x
width =0-0388 mm. x height = 0031¢ mum. The
main body of the gland consisis of dense but finely
granular cytoplasm. The nucleus, a somewhat
flattened, darkly staining body, is situated within
this. The secretion space, at one end of the gland
cell, also is enclosed in the cytoplasm. The space
contains scattered granules. FProm the secretion
space, the duct of the gland passes forward ‘The
ducts are gathered into eight bundles. Laterally
two such bundles, one dorsal and the other ventral,
lie inside the musculature. About the level of
somite XIV, they unite to form 2 median lateral
bundle. Anteriorly this bends towards the midline
where it unites with the rest of the clitellar gland
ducts. These are in paired dorsal and ventral
bundles. The openings of the ducts are in the
clitellar region within the prepuce.

In the Tasmanian specimens of B. parkeri fat
cells are associated with the ventral, forwardly pro-
jecting flanges of the body-wall (fig. 37). Within
each flange, a number of cells form a band trans-
verse to the long axis of the body. They are en-
tirely confined to the ventral surface of the body.
This arrangement is similar to that in B. forpedinis.

The fat cells are rounded, elongated dorso-ven-
trally. The long axis has & dimension of about
39x; the intermediate axis is parallel with the long
axis of the body and has an sgverage dimension
of 34u; and the shortest axis is parallel with the
transverse axis of the body, and has an average
length of 30x. The cytoplasmic cell body is densely
granular. It stains moderately with haematoxylin
and very darkly with eosin. 'The nucleus is cen-
trally placed, and is semewhat irregular in shape.
Several nuclecli are present. ‘They appear black
when stained with haematoxylin and also when
counterstained with eosin.

In addition to the general musculature of the
body, strongly-developed muscle bands are found
in the posterior sucker (fig. 44). 'The sucker is
lined throughout with epidermis covered with
cuticle. The actual attachment is by means of
small disc-like structures arranged gquincunxially.
These are covered with epidermis and set in a
socket of connective tissue. A muscle strand ex-
tends vertically into the disc. In between the
muscle bands of the sucker are large numbers of
rounded unicellular glands, with long ducts which
open to the exterior through pores on the ventral
surface of the small suckers. The glands are
aggregated into large glandular masses, and are
called “ sucker-glands”. Seriban and Autrum
(1932-34) describe the appearance of these in B.
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torpedinis Savigny on pages (8) 126, and (8) 1486.
These glands lie near the inner surface and are
present throughout the entire fissue of the sucker
(fig. 44). The ducts of these glandular aggregates
open in the centre of the sucking discs, which have
a slight central depression.

(b) Respiratory System: Respiration takes place
by means of branchiae and pulsatile vesicles (fig.
35). The branchiae are 31 pairs in number. The
vesicles are situated at the base of the branchiae on
the sensory annuli.

The pulsatile vesicles are 10 pairs in number.
The vegicle, which is covered by epidermis, is
largely composed of connective tissue, except for
a central space. Medially this becomes constricted,
and leads by a very narrow canal to the lateral
longitudinal vessel within the body (figs. 41-42,
see also (¢) coelom, below).

Richardson (19498 g, p. 10) gives a full description
of the mode of respiration in the New Zealand
specimens.

(¢) Coelom and Vascular System: The coelom,
which is greatly reduced, consists of four main
longitudinal elements—a dorsal, a ventral, and
paired lateral sinuses. The dorsal and ventral
sinuses are connected segmentally by connecting
sinuses. Laterally from the connecting sinuses a
transverse vessel is given off to the lateral sinuses.
The dorsal, ventral and connecting sinuses are
thin-walled, but the lateral sinuses have muscular
walls and are contractile. As mentioned above,
paired branches, leading to the pulsatile vesicles,
are given off from the lateral sinuses in the middle
annulus of somites XIII-XXII. Two vessels enter
each pulsatile vesicle, one from the contractile
lateral sinus, and one from the segmental lacuna.
The former vessel opens into the vesicle in a posi-
tion dorsal to that of the segmental lacuna.

The dorsal sinus contains the dorsal blood-vessel.
In the intestinal region the dorsal blocd-vessel gives
rise to the intestinal sinus. This is essentially a
close network of fine blood-vessels which ramify
over the surface of the intestine. A single all-
enveloping sinus, such as is found in other leeches
is not present. A ventral blood vessel lies in the
connective tissue beneath the ventral sinus. The
central nervous system and the ovaries lie within
the ventral sinus.

(d) Ezxcretory System: This consists of 11 pairs
of plectonephridia, segmentally arranged in somites
XIII to XXIV. These are best seen in partly
macerated and compressed preparations. The
nephridia appear as a series of segmental tubules
arising from paired longitudinal vessels in the in-
termediate ventral position. Only one pair of
nephridiopores appears to be present—those of
somite XXIV. There are no funnels and no cap-
sules.

This very primitive nephridial system is similar
to that described by Bourne (1884, pp. 481, 486) for
Branchellion torpedinis. In that species also thers
is apparently only one pair of nephridiopores, open-
ing ventrally on somite XXIV.

SOME TASMANIAN
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(e) Digestive System (figure 36): In the speci~
mens before me the mouth opens at the base of the
anterior sucker and leads into the proboscis sheath.
The sheath extends back as far as the 8th ganglion
in the ventral nerve cord (i.e,, the 2nd free ganglion
behind the cerebral mass). The proboscis is
straight and strongly musecular. The ducts of the
salivary glands enter at the base of the proboscis.
The glands are arranged in a cluster of about
20 on either side of the proboscis.

Behind the proboscis is the narrow, thin-walled
gesophagus. This, from lying centrally in the
cylindrical neck region, becomes curved dorsally in
an arc above the nerve cord and reproductive
apertures. In X, the ducts of a pair of large thin-
walled cesophageal pouches enter the oesophagus.
The oesophagus extends back as far as ganglion
XII, where it is followed by the crop, which is
provided with six pairs of lateral pouches, placed
respectively in somites XIII, X1V, XV, XVI, XVIL
and XVIII. The 1st and 6th pairs of pouches
differ from the intervening ones. The 1lst are of
much smaller lateral extent, and the 6th gives off
posteriorly, a large-sized diverticulum lying in the
mid-ventral line. This extends back as far as
the 3rd pair of intestinal diverticula which lie
above it. It is perforated by five fenestrae.

The crop diverticula have simple walls.

Above ganglion XVIII the crop passes into the
intestine, lying above the median crop diverticulum.
The intestine consists of a median tube which
gives off four pairs of lateral pouches, in somites
KIX, XX, EXI and XXII. Unlike those of the
crop caeca, the walls of these are plentifully
supplied with small accessory pouches and are
highly vacular. Behind the pouched region, the
intestine is an unbranched tube with similar wall
structure, lying above ganglia XXIV-XXVI. It
passes posteriorly into a short rectal chamber
which swings upward, to open at the anal aperture
in the mid-dorsal line. The inner wall of the
entire intestinal region differs from that of the
crop and rectum in being thickened.

(f) Reproductive System: B. parkeri resembles
B. ravenelii in having five pairs of testes. These
lie in XIII/XIV, XIV/XV, XV/XVI, XVI/XVII and
XVII/XVIIIL. ¥From the testes on either side, a vas
deferens passes forward. The two vasa deferentia
are situated dorse-laterally within the longitudinal
muscles. They have very thick walls. The vessels
are 18u in diameter and have a lumen with a
diameter of 9u. Paired vasa efferentia leave the
testes on their median side and pass up and out to
unite with the vasa deferentia. The seminal vesicle
recorded by Richardson (1949 a, p. 9) as being pre-
sent in the New Zealand specimens appears to be
absent in some of my specimens. This appears to
be due to a difference in degree of dilation, as in
some it is quite large, while in others it is merely
a narrow tube.

Anteriorly, the vas deferens becomes a much con-
voluted tube, lying lateral and dorsal to the gut.
It leads to the muscular ejaculatory duct, extend-
ing as far forward as IX, where it turns towards
the ventral surface and becomes greatly expanded
to form the ejaculatory horns, in which the sperma-
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tophores are produced. The horns unite and open
by a short blunt penis into the atrium lying in
IX/X. In a specimen taken on Dasyatis sp. from
Pittwater (November, 1950), the penis is partly pro-
truded (fig. 43) and is seen to have a frilled margin.
Dorso~-ventral retractor muscles are attached to the
terminal part of the male system.

The ovaries are paired and lie close to the mid-
line in XIII, above the ganglion of that somite.
Anteriorly each gives off an oviduct which runs
into a short common muscular vagina in XTI,
which opens by the female pore situated mid-
ventrally in this somite. The walls of the oviducts
are surrounded by conductive tissue.

(g) Nervous System. There is a ventral nerve
cord with ganglia segmentally arranged along its
length, except that the ganglia of the 1st six and
last seven somites are aggregated into masses. Both
cord and ganglia are double.

The ganglia of somite I lie dorsal to the pro-
boscis in the 3rd and 4th free annuli, and con-
stitute the cerebral ganglia. These are connected
by periproboscidial connectives with the main
ganglionic mass lying beneath the proboscis sheath.
This mass contains the fused ganglia of somites
II to VI. Close behind lie the ganglia of somites
VII and VIII. The ganglia of somites IX, X, XI
and XII lie on an arc above the reproductive aper-
tures and below the alimentary canal. Ganglion
XIII is ventral in position. Then follow ganglia
XIV to XXIII, each lying in the middle annulus of
its somite. Ganglia XXIV-XXVII lie close to-
gether, owing to the reduction in annulation of
these four posterior somites. The posterior group-
ing is characteristic of Branchellion. Extending
from segment XXVII into the posterior sucker is
found the terminal ganglionic mass. This contains
seven paired ganglia belonging to the seven somites
(XXVIII-XXXIV) which constitute the posterior
sucker. At the antero-ventral end of this gangli-
onic mass is given off a thick nerve branch which
supplies the lower surface of the sucker (see fig.
44) .

Habits

Richardson (1949 ¢, p. 9 and 1953, p. 292) is the
only author who has published observations on the
living animal. He describes B. parkeri as being for
the most part an inactive leech, capable, however,
of swift but erratic movement when roughly
treated.

Unfortunately no live material from Tasmanian
waters is available.

Richardson remarks that the inability of B.
parkeri to swim is probably one of the most im-
portant factors in limiting its host range to bottom-
dwelling forms.

In New Zealand waters B. parkeri occurs on Raia
nasute, Mustelus antarcticus, Callorhynchus milii
and certain skates. In Tasmania, specimens are
found on Raia lemprieri, Pristiophorus sp. and
Dasyalis sp. :
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With the exception of Pristiophorus and Mustelus,
all these hosts spend a large part of their time on
the bottom, mainly feeding on shell fish. It would,
therefore, not be difficult for the Bronchellion to
attach itself to any one of these fish.

The occurrence of Branchellion on Pristiophorus
presents a different problem. Pristiophorus is
largely a fish feeder (Whitley, 1940, p. 154) and
spends considerable part of its time actively swim-
ming after its prey. However, since it is a ventrally
fattened animal, it is fairly safe to assume that it
spends some time on the botiom and may even
feed on bottom-~dwelling fish.

Similarly, the occurrence of Musielus as a host
for Branchellion, at first sight appears strange as
it belongs to a family of sharks however, it has
adopted a bottom-dwelling life and a diet which
includes molluscs. To this end its teeth have be-
come crushing plates (Young, 1850, p. 177).

Distribution

Up to the present this species has been recorded
from New Zealand. The localities are as follows:—

Richardson, 1949 a: B. rajae is common on
dogfish in Cook Strait.

Richardson, 1948 b: B. rajoe on Raic nasuta
(no locality given). B.
parkeri on Mustelus an-
tarcticus from the
vicinity of Wellington.

Richardson, 1953 : B. parkeri on a skate, off
Dunedin; also some
trawled off Cape Camp-
bell.

In Tasmanian waters, B. parkeri has been

obtained from the following new hosts and new
localities:—

on Raia lemprieri Richardson, 1845, North West
Bay; and Port Sorell.

on Pristiophorus sp., Port Sorell.

on Dasyatis sp., Pittwater.

Comparison with New Zealand Specimen

A comparison of the Tasmanian form with a
specimen of R. parkeri from Raie nasute, Cook
Strait, New Zealand, revealed several interesting
features. In addition to the differences in patfern-
ing, the form of the gills (figs. 38 and 39) differed
in the specimens from the two localities. In B.
parkeri from New Zealand the gill margins showed
more folding than in those from Tasmania; in the
latter they are only slightly wavy, whereas in the
former they appear frilled.

Genus PONTOBDELLA Leach, 1815
GENERIC FEATURES

Marine leeches, ectoparasitic on skates and rays. Body long
and cylindrical, without pulsating vesicles or branchise,
covered by papillae which usually project as econspicuous spiny
or warty protuberances but may be partly or entirely re-
tracted. Anterior sucker discoid and excentrically attached,
posterior sucker centrally attached and campanulate. Without
ey Complete somite formed of 3, 4 or 5§ rings, the number
being constant within the species.

Type: P. 1815.

verrucata Leach,
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PONTOBDELLA TASMANICA (Hickman, 1942)

(Figure 45)

DiAcNosTIC FEATURES

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

A leech, attached to a piece of Ulva and refer-
able to this species was collected by J. L. Hickman,
13.10.1952, on Kingston Beach. From it the follow-
ing observations were made. The body is cylindri-
cal, 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 excep-
tion of I-VI anterior sucker, XI, XII, XXV, XXV],
XXVI and XXVII-XX]IV 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 examina-

tion the proboscis extends back to IX. From here
a thin-walled oesophagus extends back to XII,
where it expands into the wide simple crop. In-
tersegmentally this is constricted into seven com-~
partments, the last of which ends at XIX. From
here, a median ventral caecum extends back to
about XXV, although its posterior limit is diffi-
cult 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 pos-
terior of which is constricted off from the bulbous
rectum in XIII/XXIV.

The male reproductive system confains 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 a./a..

A 2nd and much larger specimen of P. tasmanica
was collected by Mr. A. M. Olsen. It had the
following measurements:—

SOME TASMANIAN HIRUDINEA

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 speci-
men was collected from a skate from Brig Rocks,
King Island, on 2.4.1951.

Family GLOSSIPHONIIDAE
Sub-family GLOSSIPHONIINAE

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 ecrop
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; they are:—

G. australiensis Goddard, 1908. Oberon,
N.8.W. Goddard, 1908.
@G. heteroclita (Linnaeus, 1758). Gosford

N.S.W. Goddard, 1909.
G. inflexa Goddard, 1908.
Goddard, 1908.
G. intermedia Goddard,
N.S.W. Goddard, 1909.

A comparison of these species is given in table
XII1. Goddard (1908, p. 321) recorded a Glossi-
phonia 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.

Waverley, Sydney.

1909. Fairfield,

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. fasmaniensis is proposed for it.
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TABLE XIiI
Comparison of species of Glossiphonia prev ously described from Ausiralia
Glossi l"omu i o 1 infe
aunstra ; G. hetereelite, (Linu.) & e Lnjlexa
Goddard Goddard

10 ram. x 5 mn.
15 mm. long extended

Average size

88 x 26 mm.

33 mm. extended 14 x 45
14 x 46 contracted

Celour of body Body flesh coloured Usyal!y _ambe' Anterior half blue-grey| Pale sage green
with  paired or vcllow erop
black dots cae aen
Transparency of body Body opaque Body clear and gela-! Body translucent-trans-i Body sewi-translucent
tinous parent
Number of eyes 3 pairs on annuli 2, 3 3 pairs on 5 (8} 2 pairs on 5, 6 None
or 4, 5, 6 (GOLdard)
Number of annuli 70 68-72 (78} 70 ?
Number of annuli on| Anterior sucker econ Posterior lp formed by
anterior  sucker tuted by 7 annuli annulus 8
Nature of body surface Body surface rough and| Smooth ap_«i without Se\’ns_e papillae small] Sense papillae in mid-
devoid of pa});]lda in| sense papillae white tubercles on every! hody on every Srd
macroscopic view; in 3rd annulus behind 21, annulus .

section it is seen to be
covered by a large
number of papillae

4 on each, the 2 para-
medians being the
larger

Position of anusg 1 post-anal ring No post-znal rings (?1) |2 post-anal rings Anus  dorsal on last
annuiy
Reproductive apertures | Male and female aper-| Male ané» fem'ale aper- M‘AEO/fumaI"' aperivures Reproductive
tures separated by 1| tures uni in f}%f‘l'ﬁwv separated by 1 annulusi wunited on
very narrow annulus between X XIii (28) annulus
Crop caeca 6 pairs, the last pair|6 pairs of caeca, simple,| Crop with 6 pairs of ?
extending from 44-60, except for the 6th,| caeca of which the 6th
and carrying 11 small{ which has § secondary| is larger and has 3-4
lateral branches diverticula side branches
Intestine Intestine with 4 pairs of| 4 pairs 4  pairs  of elongated k4
auriform caeca auriform saes
Number of testes 6 pairs of testes 6 pairs 6 pairs 7

GLOSSIPHONIA TASMANIENSIS sp. nov.
(Figures 46-49)

THAGNOSTIC FEATURES

fanceolate in cutline, celourless and
containing food, is
pairs of eyes are
and %  The total
two of these is the
eaeca has 4-5

G, tasmaniensis is small,
transparent. The alimentary canal, when
visible through the body wall. Thre:
present, one Dpair on each of annuli 6, 7;
number of annuli is 70. Between the last
Fach member of the 6th pair of

anus. erop
amall side branches. In the male reproaucme system the
of testeq varies from 4-5 nam, both of the

number

01’18 or
ie

two pairs normally pl’t“"»(‘nt ui (”losszphomu
1w, The ej . R
unite, and the into

of elongated ovaries is pr
I to XVIL The oviducts unite to
h forms a collar round the nerve o
the commeon genital space. ‘This
ut 28/29.

ital space. One pair

opens to  the

exterior

External Features .

(@) Size: The leech is small, being 7-16 mm. long
and 3-4 mm. wide.

(h) Shape: In outline it is lanceolate, pointed
anteriorly, rounded posteriorly. The body is
depressed, somewhat rounded dorsslly and flat or

concave ventrally. The oral sucker is not divided
off from the body, but is a slightly concave region

surrounding the mouth on the anterior veniral sur-
face. This anterior attachment area extends over

annuli 1-5, the 6th being the first complete annulus
ventrally.

A distinct

lisc-like posterior sucker, slightly less

than half the maximum body width in diameter,
It is little wider than long; the sucker
and ventral in

is present.

is terminal, centrally attached

There are three
3. The first p i
tut lightly pign

o
small, clo
{ € The >rd dil{: 3rd pail
are wider apart and darker; offen there appears
tc be bul a single eve on either side.

The total number of annull is 70. The repro-
ductive apertures are united at 28/28, and the anus
apens between 69/70.

(¢) Pigmeniation:

.”[n the livi
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16, 47.—~Diagrammatic transverse in the mid-body region,
showing the position of the main organs.

Fi6. 48.—Nephridial capsule and ciliated funnel.

ection in the mid-line,
Lare.

'16. 49.—Diagrammatic longitudinal
showing the reproductive ape

b.w. body-wall; c. crop; ea nephridial ca ey d.l.

dorsal lacuna; d.v. dorsal blo ssel £, eil funnel

of the nephridium; L1 d;

lateral lacuna; n.c. nerve ¢ B
0.v. ovary: p. proboscis; r.a. reproductive aperture; v.i
ventral lacuna; v.v. ventral blood-essel.

. against the dark surface of the stones under which

| it is found, if it were not for the crop diverti-

Y oy ) i P y ¥ Sta 3

~ Glossiphonia tasmanie o mov. { cula. These, hecause of the food which they con-
16, 46.—Whole anirmal, showing the main systems. | tain appear almost black

a. anus; e. crop; el. ejaculatory horn: i. intestine: i.p i e e ) )
intestinal poueh; ov. ovary; p boscis; p.s. pos §
.a. repreductive apert 5.z, salivary gla |
i

When kilied, and fixed in Bouin’s Fixative, the
i leeches lose their transparency.

4. testis.
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Internal Anatomy

This was studied by means of compressed whole
mounts stained in alum carmine, and also by means
of longitudinal and transverse secticns stained in
Heidenhain’s Iron Haematoxylin; the transverse
sections were counter-gtained in eocsin.

(a) Bodywall and Musculoture: The body is
covered by a thin cuticle secreted by the epidermis.
The epidermal cells are very small, columnar in
shape, and have their nuclei towards their base.
The thickness of the cuticle and the epidermis
together is 7-8¢. Hssentially epidermal in nature,
but projecting into the sub-epidermal region are
numerocus goblet-shaped gland cells. These have a
granular secretion which stains deeply with
haematoxylin but is unaffected by eosin. Kach
gland opens by a narrow duct on the middle of the
annulus. The average size of these gland cells is
30x x 10x. The glands are much more numerous
on the dorsal than on the ventral surface. The
connective tissue layer is thin.

The longitudinal and circular muscles are well-
developed, especially the latter. They together form
a layer about 80« in thickness.

In addition, dorso-ventral muscles are present,
mainly in the posterior body region, where they are
found between the paired diverticula of the
alimentary canal.

The musculature of the posterior sucker is com-
posed mainly of obligue fibres which enter the
sucker from the body. At the junction between the
body and the sucker a network of fibres is
developed.

(&) Coelom and Vascular System: The coelom is
represented by dorsal, ventral and lateral lacunae.
Throughout the greater part of the bedy the dorsal
lacuna contains the dorsal blood-vessel. In the
intestinal region this blood-vessel becomes greatly
enlarged and envelopes the intestine and its caeca
as the intestinal sinus.

The ventral lacuna is much Ilarger than the
dersal and contains the ventral nerve cord, the
ventral blood-vessel and the ovaries. Anteriorly
the lacuna becomes expanded to enclose the pro-
bhoscis and related nervous structures. The two
main longitudinal sinuses are connected by seg-
mental commissures. In the testis region these
are enlarged as the testicular lacunse and contain
the testes.

The lateral longitudinal lacunae lie in the lateral
angle of the body and are connected with the seg-
mental lacunae by a short transverse branch.

(¢) Excretory System: The excrelx

Y organs are

nephridia. These occur in semites VIII-XXIV.
The nephridia of the Ist and of the last two

somites lack the ciliated opening into the ventral
lacuna. In the clitellar somites no nephridiopores
are present.

The nephridium opens to the exterior from a
vesicle at the nephridiopore. This is situated on
the ventral suiface midway between the mid-
ventral and lateral lines. The diameter of the
vegicle is 31w,
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Internally, the nephridium opens by a ciliated
neck into the ventral lacuna. The openings ar
situated dorso-laterally. The neck is about 39« in
iength and leads into a large biadder (having a
diameter of up to 80«), which is fregquently filled
with intra-capsular leucocytes. The neck is lined
with cilia which are directed towards the bladder.

(d) Digestive System: The mouth lies about the
middle of the oral sucker and leads to the pro-
boscis sheath; this contains the hollow muscular
proboscis. The lumen of the proboscis
in section. 'The proboscis is long, ex
to XII, and it can be protruded for a ¢
to half the length of the body. It is succeeded by
the short oesophagus, which is lined internally by a
thick columnar epithelium. The oesophagus is
succeeded in XIII by the crop, the two being separ-
ated by a constriction. Six pairs of caeca are
given off from the sides of the crop. They lie in
X1V, XIV/XV, XV/XVI, XVI/XVII, XVII/XVIIl,
and XIX-XXVI. The anterior pair is the smallest,
and the succeeding pairs become larger. The
6th pair arises in XIX, and becomes elongated and
directed posteriorly. Each of the members of this
pair bears four to five accessory side-branches.

The central crop canal ends in XIX, where it is
separated by a constriction from the following in-
testinal region. The anterior part of this bears four
pairs of auriform caeca; these are found in XX,
XXI, XXII and XXIII. The caeca are directed
slightly forwards and those of the anterior pair are
the largest.

The posterior part of the intestine consists of
two expanded chambers, followed by the rectum.
The anterior of these chambers in XXIII/XXIV, is
very large, and ventral in position. It is closely
constricted off on its postero-dorsal aspect from
the 2nd chamber. This is followed by the rectum
which opens mid-dorsally between 68/70.

Associated with the cesophagus is a paired mass
of unicellular salivary glands, which extends
through several segments. The ducts of these
glands open into the base of the proboscis. The
glands have a large secretion space and the nucleus
lies in the cyfoplasm at one side of this. The
average diameter of the glands is 80u.

(e) Reproductive System: In iost other species
the male and female apertures are separate, but in
. tasmaniensis they show the comparatively un-
usual feature of being united.

Male Organs: There are only four or five pairs
of testes. The four pairs usually present lie be-
tween crop caeca 2/3, 3/4, 4/5, and 5/6; ie.,
in somites XV, XVI, XVII and XVIII. If s 5%
pair is present it is between caeca 1/2; s
somite XIV. Sometimes only one member of th
anterior pair is present; this was on one occasion
found anterior to the 1st pair of crop caeca.

Anteriorly the paired longitudinal vasa deferentia
become enlarged and muscular to form the ejacu-
latory ducts. The duct on each side is somewhat
convoluted, and extends forward as far as X,
where it turns ventro-posteriorly. The left and
right ducts converge and unite in XI. The atrium
opens into the common genital space.

ie, in
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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. com-
planata (L) (Lameere, 1931, p. 186).

() Nervous System and Segmentation: The cen-
tral 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.

The macroscopically visible sense organs are three
pairs of eyes in annull 5/6, 7 and 8. The 1lst 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-lateral aspect. The eyes of the 3rd pair
lie very close to those of the 2nd pair; they are

SOME TASMANIAN HIRUDINEA

Habits

These glossiphoniids, collected on the under sur-
face 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 fresh-
water 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.

Affinities

G. tasmaniensis appears to be closely related to
the G. heteroclita-G. weberi group, and in fact
may be a variety of hetercclita (table XIV). How-
ever, 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

also darkly pigmented and have a postero-lateral shown by the Tasmanian specimens due to
aspect. immaturity.
TABLE XIV
Comparison of species of Glossiphonia which show similar features.
. . . N G. weberi G, novae-caledonice G. tasmaniensis
Charaf:ter Glossiphonia heteroclite (Linn.) Blanchard JFohansson Sp. NOY.
Size 95 mm. x 5 mm. 6-12 mm, x 3-56 mm.} 5-6 mm. x 3 mm. 7-10 mm. x 8«4 mm.
Colour Body amber-yellow at times grey-| Ground-grey to Grey-white with median| Grey-white
white never brown or brightly| orange, usually with| segmentally arranged
coloured. Sometimes with a] 5 longitudinal rows| spots
median row of black spots of dark spots
Eyes, 1 pair on each| 5 (8), 7, 8 (varies) 6, 7, 8 (varies) 5 1, 8 5 17, 8
of annuli
Total number annuli 70 70 70 70
Lower lip of orallb and 6 5 and 6 4 5 and 6
sucker
Nature of body sur-| Almost smooth 5 rows of papillae No papillae median dor-| Surface very finely
face sal ridge present granular. No  seg-
mental papillae .
Post-anal rings 0 1 g 1
Position of reproduc-| United between 28/29 United: 27/28 or| Male: 26/27 United: 28,29
tive aperture 28/29 Female: 27/28
Number of testes 6 pairs 6 pairs 5 pairs 4 or 5 pairs
Only one other species of Glossiphonic has been Distribution

described as having fewer than six pairs of testes,
and that is G. novae-Caledoniace 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).

Specimens of G. tasmaniensis 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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GLOSSIPHONIA AUSTRALIENSIS Goddard 1808
(Figures 50-54)
DiagNosric FEATURES (after Autrum, 1986, p. 14}.

The body is flesh-coloured and opaque; it resembles G.
heteroclita in general appearance. There is a pair of eyes
present on each of annuli 2, 3 and 4, those of the 1st pair
are smaller than the succeeding ones and are eloser together;

the eves of the 2nd pair are very close to those of the 3xd.
The posterior sucker is small. Altogether there are 70 annuli,
one of which is post-anal. Papillae are not macroscopically

visible. The mouth-opening lies slightly in front of the middle
of the oval sueker. There are six pairs of crop caeca, the
last of which extend from vring 44-60, and bear numercus

(11) side-branches. There are four pairs of auriform in inal
caeca. Six pairs of testes are present; coiled seminal v
(in the ventral lacuna) are lacking. Ovisacs have a lateral
diverticulum on either side of the union with the oviduct.

Male and female apertures are sep: by one annu]ps,
which, however, is so short that outw ly the reproductive
apertures appear to be united; male: 28/29; female: 29/80.

Leeches 10 mm. long x 5 mm. wide.

A R Y e Y

24

Glossiphonia australiensis Goddard,

1908,

F16. 50.~-Diagrammatic transverse section in the mid-body
region, showing the position of the main organs.

Fi16. 51.—Immature individual with only five pairs of crop caeca.

Fi1c. 52.—Mature individual with the mnormal six pairs of crop

caeca. .
F16. 53.~-Nephridial capsule and ciliated funnel
Fic. 54.—Diagrammatic longitudinal section in. the mid-line,

showing the reproductive apertures.

b.w. body-wall and muscles; ¢. crop; ca. nephridial cap-
sule; d.l. dorsal lacuna; d,v. dorsal bloo-vessel; f. ciliated
funnel of the nephridium; Ll lateral lacuna; n.c. nerve

cord ; & male reproductive aperture; Q. female repro-
ductive aperture; v.l. ventral lacuna; v.v. ventral blood-
vessel,

R.S.~15.
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The Tasmanian specimens show some slight
variation from the above. The reproductive aper-
tures are clearly distinet, and are separated by a
well-defined annulus. The male aperture may be
surrounded by swollen lips.

External Features

(a)y Size: This leech is capable of considerable
extension and contraction and so the average
size is difficult to determine. The larger speci-
mens are, when at rest, about 15 to 20 mm. in
length, and 4 to 5 mm. in width. They are,
however, capable of extension in length to 35 mm.
Measurements of 100 individuals are given in Table
XV. Most of the specimens below 8 mm. in length
are immabure, and are usually attached to the
parent.

TABLE XV

Length and width measurements of 100 specimens
of G. ausiraliensis Goddard.
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Nine specimens carrying young had the following
measurements -

10-0 x40 210 x 55
170 x 50 22:0 x 70
18-0 x 40 270 x 70
190 x 70 390 x 105
200 x b5

(b) Shape: This is typically glossiphoniid.

(c) Annulation: The external annulation of the
body comprises 70 annuli, which are sub-equal in
size, except for the smalier anterior ones. Six
annuli are incorporated in the anterior sucker,
the posterior lip of which is formed by the 7th and
8th annuli, which are fused ventrally.

Eyes are present on annuli 2, 3 and 4. Those
of the anterior pair are small and close to the mid-
line; those of the 2nd and 3rd pairs are larger and
more widely separated transversely, but are close
to one another longitudinally. )
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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 granu-
lar 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.S'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
(1908, 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 con-
stitute the ‘excretophores’ of other species of
Glossiphonia.”

In the Tasmanian specimens, these “excreto-
phores ” have a large, clear secretion space, and
their average diameter is 10ux

Beneath the connective tissue layer lies the
musculature. The outer layer of circular muscles
is 10-15¢ thick, while the longitudinal muscles,
which are very well-developed, form a layer about
60« thick. Within the longitudinal muscles is well-
developed 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 cccupied 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.

(¢) Ezxcretory System: Goddard (1908, 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 un-
able to determine.” :

SOME TASMANIAN HIRUDINEA

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 aper-
tures. 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 well-
developed ciliated funnel. This opens laterally into
the ventral sinus at the level of the nerve ganglion,
i.e., slightly anterior to the corresponding neph-
ridiopore. 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 ex-
pansions of the ventral sinus in which lie the
ovaries, the ciliated orgamns 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 pro-
boscis, 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«. 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 hav-
ing 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 @, 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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Immediately behind the origin of the last pair of
caeca, the canal is constricted off from the follow-
ing region, the thick-walled intestine. Arising
from the main intestinal canal are four pairs of
intestinal caeca. 'These are sauriform in shape,
and lie in somites XXII, XXIII, XXIV and “‘i:z(V
The intestinal canal *hﬂa opens into a large in-
testinal chamber in XXVI. The entire intestinal
region is enveloped in a rich vascular sinus aris-
ing from the dorsal blood-vessel. The intestine is
succeeded by the rectum, which opens to the ex-
terior at the anus, between annuii 69/70.

Most specimens seen alive have the crop filled
with dark material and the intestine with light, a
change which is probably due to the processes of
digestion.

(e) Reproductive System: This for the main part
agrees with the condition found by Goddard in the
mainland specimens. In the male system there
are six pairs of testes lying intersegmentally in
XV/XVI, XVI/XVII, XVII/XVIII, XVIII/XIX,
XIX/XX and XX/XXI, between the crop caeca.
The testes are united to paired vasa deferentia
which anteriorly become the thick-walled ejacula-
tory ducts. These are slightly coiled, and extend
forward to about XI. Here they turn in a ventro-
posterior direction and converge to the mid-line,
uniting in XI/XI1I. The terminal portions of the
ducts form the spindle-shaped ejaculatory horns.
The system opens at the male pore, which has fleshy
Jips in XI/XI1.

The female corgans are a pair of ovaries lying
clogse to the mid-line. They pass anteriorly into
oviducts and converge to open by a short vagina

the female aperture.

The species is protandrous. In a specimen 85
mm. in length (lacking the anterior pair of crop
caeca) the testes are ripe, bubl the ovaries are
very immature. The female ducts from the repro-
ductive aperture to the anterior extension of the
ovaries are filled with a mass of connective tissue.
This is apparently present until the first eggs are
laid.

(fy Nervous System. The Tasmanian specimens
show no difference from the condition described
by Goddard (1808, p. 336) for the mainland speci-
mens.

Habits and Relation to the Hosis

. australiensis is guite active in captivity, mov-
ing about the {:on’cainer with a characteristic loop-
ing movement. 'Those with young, W‘len disturbed,
roll themselves round their progeny in the typical
glossiphoniid manner. When resting ’normally, the
adult leech frequently attaches itself by both
suckers and gently undulates the body, probably
to ensure efficient aeration of the young attached to
the ventral surface.

The members of this species prey on fresh-water
snails and are therefore predators rather than
parasites.

INGRAM

Comparison with Mainland Specimens

The Tasmanian specimens of G. australiensis

diffo“ slightly from the mainland type. These

differences are chiefly in size, nature of the

hmdla. and in the male reproductive aperture.

s shown in table XV there is considerable varia-

tisn in size, mature specimens being up to four
times as large as Goddard’s type.

As mentioned above under Ezxcretory System the
nephridia are we l—developed in the Lake Dulver-
tonn specimens. In his specimens from N.SW.,
Goddard was unable to find any ¢ > of ciliated
nephridial funnels., In the Tasmanian specimens
these are quite apparent in {ransverse section,
although difficult to distinguish in longitudinal
sections.

In the Tasmanian specimens, as contrasted with
those of Goddard, the connective tissuedayer is very
thin.

As regards the genital apertures, Goddard (1808,
p. 324) saysi—

“When first examining the species I was in-
clined to regard the genifal apertures as
united On making a closer examina~
tion with the aid of secmons, I found the
apertures were distinet but separated by a
single annulus—the 28th—which is much
diminiched in importance. The ftwo aper-
tures open into a depression with tumid lips
which lieg behind a clitellum-like swelling on
the veniral surface bhetween the 28th and
30th annuli., Probably one would be enabled

to see these apertures if an examination

were made of g perfectly extended organism.”

In the larger Tasmanian specimens the male re-
productive aperture has thickened lips, and the
female aperture is visible as a transverse slit be-
hind the male aperture. In smaller specimens ihe
lips of the male aperture are nol so prominent.
In no case is the 29th annulus so narrow that the
apertures appear to be united.

Wistribution

. australiensis was originally described from
specimens c¢ol eemd in a c¢reek near OCberon,
N.B2W. (Goddar 1808). The species was also
recorded from Taomama (?). The specimens das-
cribed above were collected on 16.3.54, from the
underside of stones and pieces of wood in Lake

Dulverton, Gatlands.

Sub-family HAEMENTERIINAE
Genus HAEMENTERIA de Filippi,

T A TURES

1848
DrasNosTIC

Rody broadly ptical to lanceolate.
led and set on a neck-like cons
at the front of the qus‘r, on,
the upper lip, never in the S
at times twn three or four p H
rarely without eyes. Normal segment of three rings; in many
species a; and a, are secondarily furrowed ventrally. Dorsum
with paplllae ‘whui; seldom lacking: many species with
pointed tubercleﬂ, Prob powerful, ‘-ergh "'Sahv«uy glands
usually in eompact mas Crop with 7 or 10 pairs of caeca.
Reproductive apertures separated by two annuli.

Type: H. (Haementeria) ghilianii de Fillipi, 1849.

times

Head region qr

behind,
U&uaﬁv one pair of eyes,
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Placobdella

Species of Heementeria having seven pairs of crop caeca and
one pair of macroscopically visible eyes, or without eyes.

Type: H. (P) {(Fr. Miiller, 1846).

A species of Placobdella occurs in Tasmania on
the lamprey, Geotria australic Gray, and appears
to be closely related to a species recorded from
New Zealand by Benham (P. maorice Benham,
1907). The specific name bdellae is proposed for
the Tasmanian species, in reference to the host
animal.

Sub-genus

costata

PLACOBDELLA BDELLAE sp. nov.
(Figures 55-61)

Dragnostic F'EATURES

P. bdellae is a small leech, leaf-like in outline. The body is
practically colourless and #ranslucent. One pair of macro-
scopically visibe eyes is present on annuli 3/4. The total

number of annuli is 70. There is 1 post-anal annulus. The
reproductive apertures are in 27/28 (male) and 29/30 (female).
Complete somites are 3-annulate. The salivary glands lie in
two groups dorso-lateral to the proboscis in X/XI. Surround-
ing the vegion where the oesophagus passes into the c¢rop
in XJI/XJIII are a number of unicellular glands. The seven
pairs of crop caeca are lobed distally. Six pairs of testes
are present, alternating with the crop caeca in position.

The seminal vesicles and ejaculatory duects form long loops
lying in the ventral lacuna, and extending back to somite XX.
Sixteen pairs of nephridia are present. Members of this
species parasitize the pouched lamprey Geotria australis Gray.

External Features

The body is elongate, broader posteriorly, and
somewhat compressed. When the leech is con-
tracted, the shape becomes ovate, broader pos-
teriorly, tapering sharply towards the anterior end.
The leeches range in size from 11 mm. x 3 mm.
to 15 mm. X 4 mm.

The total number of annuli is 70. Each complete
somite is 3-annulate, and the middle (a,) annulus
is slightly larger than the ist (a,) and 3rd {(a.).
Towards the anterior end of the body, the size
of the annuli decreases.

Due to the presence of a large number of papiliae,
the dorsal surface of the body is rough. These
papillae are particularly noticeable on every 3rd
annulus (i.e., on the middle annulus of the somite)
from the 8th to the 65th and on the 67th and
the 68th, where they occur in four distinet longi-
tudinal rows. In the mid-body region a median
row is also present. In addition, there are numer-
ous small papillae, which, however, do not form
definite rows. The ventral surface of the body is
smooth.

There is one pair of strongly pigmented eyes in
somite III (annuli 3/4). They lie close to the mid-
line and are directed antero-laterally.

The male and female reproductive apertures are
separated by two annuli, the male opening between
27/28, and the female between 29/30. The anus
lies behind the 69th annulus. The annulaticn of
P. bdellae and of the closely related P. maorica
is shown in table XVI.

TASMANIAN

HIRUDINEA

TABLE XVI

Comparison of the annulation of P. maorice Ben-
ham and P. bdelige sp. pov.

Somite Nature of Somite

P. moaorica P. bdellae
I uniannulate uniznnulate
1T uniannulate uniannulate
IX uniannulate biannulate
v biannulate biannulate
v biannulate triannulate
Vi triannulate triannulate
VIL-XXIIT triannulate triannulate
XK1V nnulate triannulate
XXV triannulate biannulate
XXVI uniannulate uniannulate
XKViL uniannulate uniannulate

6% -~ 2 or 3 70

57

nov.

55.

Placobdella
Fi16. 55.-—FEntire animal, showing the alimentary canal.

bdellae sp.

Fig. 56.—Spermatophore, attached to the body of the leech.
Fia. 57.—Diagram of the nephridial capsule and ciliated funnel.
a. anus: ¢. crop; ca. nephridial capsule; c.e.7, ;;eventh
pair of erop cacea; f. ciliated nephridial funnel; iLc.d,
fourth pair of intestinal caeca; m. mouth; n. glandular
; oe. oesophagus; o.g. glapds sur~
n of the oesophagus and the crop;
salivary gland.

p. proboscis; o.
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59.

Placobdella bdellae sp. nov.

Fic. 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 ecrop.

F16. 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; LL
lateral lacuna; n. nephridial tubule; n.c. nerve cord;
n.p. nephridiopore; oe. oesophagus; o.g. glands surround-
ing the junction of the oesophagus and crop; ov. ovary;
3. male reproductive aperture; Q. female reproductive
aperture; v.l. ventral lacuna; v.s.
ventral blood-vessel.

seminal vesicle; v.v.
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Placobdella maorica Benham, 1907, and P. bdellae sp. nov.
Comparative diagrams of the reproductive systems.
F1G. 60.—P. maorica, after Benham, 1907.

Fi16. 61.—P. bdellae.
ej.d. ejaculatory duct; 4 . male reproductive aperture;
Q. female reproductive aperture; ov. ovary; t. testis;
v.d. vas deferens; v.s. seminal vesicle; XI-XXI. somites

XI-XXI.

Internal Anatomy

(a) Body-wall and Musculature: The outer layers
of the body-wall consist of a cuticle and an epider-
mis. Together these form a layer 15 in thickness.
Beneath the epidermis is a layer of connective
tissue, 20u 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 13x and 100u
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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surrounding the alimentary canal are numerous fat
cells. These have a centrally placed, somewhsat
lobed nucleus.

(b)y Coelom and Vascular System: The main
coelomic elements are the four loengitudinal lacunae.
These are dorsal, ventral, and the right and left
lateral lacunae. Anteriorly the dorsal and ventral
lacunae unite in the region of XII, and a single
anterior median lacuna is formed. A similar union
takes place posteriorly in the anal region. The
dorsal lacuna contains the dorsal Dblood-vessel.
In the region of the intestine, this expands and en-
velopes the intestine and the intestinal caeca as the
intestinal sinus. The ventral lacuns contains the
ciliated funnels of the nephridia, the central ner-
vous system, the ventral blood-vessel and part of
the reproductive system. The ventral blood-vessel
lies above the nerve cord. The cvaries and the male
reproductive ducts lie in the ventral lacuna, dorso-
lateral to the nerve cord. They extend from
somite XII to XX. The seminal vesicles and the
ejaculatory ducts are dorsal to the ovisacs.

In addition to the four main lacunae, inter-~
mediate, segmental and hypodermal lacunae are
present.

The intermediate lacunae form an irregular
system of coelomic spaces on either side of the
alimentary canal. They are particularly well-
developed in the posterior body region, where
they occupy nearly all the space between the in-
testine and the body musculature.

The segsmental lacunae connect the dorsal, ven~
tral and lateral lacunae. The hypodermal lacunae
are given off from the lateral lacunae in the middle
annulus of each somite, and extend through the
sub-epidermal connective tissue layer on both dorsal
and ventral surfaces.

Attached to the walls of the dorsal, ventral and
especially the intermediate lacunae are cells which
have an average size of 24 by 15k, The cvioplasm
is alveolar in structure. There is a rounded
nucleus, with a single excentrically placed nucleclus.
These cells appear to agree in structure and posi-
tion with the chloragogenous cells described by
Scriban and Autrum (1932-34, pp. (8) 188-181), as
accurring in varicus other species.

(¢) Excretory System: The function of excretion
is performed by 16 pairs of nephridia. These lie
in somites VIII to XXIIL. The nephridiopores lie
on the ventral surface, mid-way between the mid-
ventral and lateral lines. They have a very small
vesicle. The nephridial tubules themselves are
very well-developed. In longitudinal sections cut
slightly medial to the lateral body-wall, the cut
ends of the ascending and descending loops occupy
3 large portion of the lateral body st

The nephridia, with the exception of those in XTI
and XII, open into the ventral coelom by large
ciliated funnels and capsules. The capsules have
an average diameter of 180x and the funnels a
length of about 120w.

(d) Alimentary Canal: The mouth lies near the
anterior end of the oral sucker in somite II.
It leads to the proboscis sheath which contsins
the thick muscular proboscis. This extends back
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to XI. The diameter of the proboscis increases
posteriorly so that in X it is about twice as wide
as it is anteriorly. The posterior end of the pro-
boscis is bent.

Entering the proboscis at its base are the ducts
of two groups of unicellular salivary glands. These
e in X/XI, dorso-lateral to the proboscis. The
duects pass back and then forward and down to
enter the base of the proboscis in XI. The pro-
boscis opens into the short S-shaped oesophagus,
which extends back to XIII. Internally the oceso-
phagus is lined with a thick epithelium. From the
nase of the proboscis the cesophagus takes an
S-shaped course——down and forwards, then up
and back-—tc somifte XTI, where it enters the
crop.

Surrounding the S-shaped region where the
cesophagus passes into the crop are a number of
unicellular glands. Their ducts open into the
alimentary canal in this region. The glands re-
semble the salivary glands but their cytoplasm is
not alveolar. fmilar glands have been descrived
for P. maoricea Benham (1807, in which species
they occur arcund the anterior part of the crop.
In P. bdellae the lining of these two regions is
very similar, making it difficult to fix the boundary
between ocesophagus and crop. The glands appear
to be oesophageal.

Behind the glandular region, the crop is essen-
tially a straight tube lying dorsal to the ventral
lacuna, and extending from XIIT to XX. In each
of somites XIIT to XIX it gives off laterally a pair
of diverticula. The anterior pair is directed for-
wards, and extends into XI/XII. The 2nd fo the
6th pairs are directed laterally, and the 7th pos-
teriorly, extending to XXV.

In XX the crop enters the intestine. The anterior
part of this bears four pairs of lateral caeca in XX,
KX, XXIT and XXITI. Behind the pouched region,
the intestine is expanded and scmewhat coiled.
It passes inte a short rectal chamber which opens
dorsally at the anus in 69/70.

(e) Reproductive System: The male reproductive
organs consist of six pairs of testes situated inter-
segmentally in XIII/XIV, to XVIII/XIX. The
testes of each side are connected to a longitudinal
vas deferens which passes forward to XIIT where it
turns and becomes expanded io form an elongated
seminal vesicle, The seminal vesicle of each sids
extends back to somite XX, where it turns and he-
comes once more anteriorly directed. At sbout
somite XVII, the seminal vesicles pass into the
ejaculatory ducts. These are of smaller diameter
and are lined with a thick glandular epithelium
which practically obliterates the lumen of the duct.

Anterierly the ejaculatory ducts develop mus-
cular walls. 'They extend forward to X/XI, and
then turn back in a postero-ventral direction, as
the spindle~shaped ejaculatory horns. These unite
in the midline, and the short bursa opens to the
exterior by the male pore in XI/XII.

The greatly elongated seminal vesicles and ejacu-~
laturoy ducts are very conspicuous. Throughout
their entire length they lie above the ovaries in
the ventral lacuna.
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The ovisacs are a pair of elongated structures
extending from XIII to XX. They are expanded
posteriorly and again near the anterior end by
masses of ova. From the anterior expansions there
is a short oviducal horn or forwardly projecting
region on either side. The oviducts are short and
unite to form a median vagina which also is short.
This passes through the body-wall to open at the
female aperture in XII a./a..

Spermatophores: Two specimens of P. bdellae had
spermatophores attached to them; the positions
were as follows:——

1. dorso-lateral on the right side, gslightly
anterior to the level of the male reproduc~
tive aperture;

2. similar in position, but on the lefi side of
the body.

In P. bdellae the spermatophore is about 3 mm.
in length. Two-thirds of this consists of the
swollen sperm-filled region, and one-third of the
narrower stalk leading to the attachment area or
pedicel. The two tubes are cemented together for
their entire length.

The spermatophores are whitish in colour, so
apparently had not long been deposited when the
leeches were killed. One spermatophore is straight,
the other is coiled.
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Habits

The leeches were first observed inside the buccal
cavity of a pouched lamprey (Geotriga australis
Gray). 'This unusual locality did not appear to
have any adverse effects on the leeches. Some time
later the leeches left the host and were collected
whilst crawling freely on the bottom of the
aguarium tank in which the lamprey was kept.

The host of the closely related P. maorica Ben-
ham, 1907, is not known.

Affinities

Up till the present time, about 40 species have
been assigned to the sub-genus Placobdella. Of
these, 11 are doubtful species, and the internal
anatomy of a further eight is undescribed. When
compared with the remaining species, many of
which are inadequately described, P. bdellae appears
to be most closely related to P. maorice Benhaimn,
1807, These two species are the only ones in which
the glandular mass surrounding the alimentary
canal in XII/XITII has been described.

The chief similarities and differences between the
two species are summarised in Table XVII. The
other Australian species P. bancrofti shows few
points of similarity with P. bdellae and so is not
included in the table.

TABLE XVII
Comparison of P. maorica Benham 1907, and P. bdellae sp. nov.

Character P. maorice Benham P. bdellae sp. nov.
Size 9 mm. x 4 mm. 11 mm. x 3 mm.—15 wmm. x 4 mm.
Number of annuli T {7 4+ 2) 70
Position of mouth Probably in annulus 2 In somite II

Number and position of eyes 1 pair in annulus 3

1 pair in annulus 3/4

Position Male: 25/26

Female: 27/28

of reproductive apertures

Male: 27/28
Female: 29/30

Position of anus On annulus 69

Between annuli 69/70

Dorsal papillae 4 longitudinal rows

5 longitudinal rows
elsewhere

in the mid-body, 4

Posterior limit of proboscis

IX/X

XI

éalivary glands Paired lateral masses in XI Paired dorso-lateral masses in X/XI
Posterior limit of cesophagus Short S-shaped. extending to XIII
Crop caeca 7 pairs. The first is directed anteriorly| 7 pairs. The 1st is directed anteriorly,

somites and is

and is sacculated, the 2nd to the 6th are
each confined to 1 somite, and the T7th
is directed posteriorly through about 4
also sacculated

the 2nd to 6th are each confined to 1
somite, and the Tth is directed posteriorly
to XXV. All are lobed distally

Anterior glands Surrounds the crop in X1 Surrounds the azlimentary canal in
) - KIL/XIT

Intestinal caeca T pairs ~ 4 pairs

Ovaries . 1 pair, sacculated in XITI/XIV 1 pair, elongated, extending from XIII
to X

Testes 6 pairs, intersegmental in XIII/XIV to| 6 pairs, intersegmental in XIII/XIV to

XVIiI/XIX Lt XVII/XIX
Male ducts Vesiculae seminales and dueti ejaculatorii| Vesiculae seminales and  ducti ejacula-

form loops extending posteriorly to XVI

torii form loops extending posteriorly to
XX/XXI ’

Nephridia
ated

Funnels typical; total number not enumer-

16 pairs, in somites VIII/XXII{ inclusive:
large funnels present in all somites ex-
cept XI and XII; nephridiopores are
absent from XI and XII
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