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THE AUSTRALIAN ASCIDIACEA,
PHLEBOBRANCHIA AND STOLIDOBRANCHIA, SUPPLEMENT

Patricia KoTT

Kott, P. 1990 6 30: The Australian Ascidiacea, Phlebobranchia and Stolidobranchia, Supplement. Memoirs of
the Queensland Museum 29(1): 267-298. Brisbane. 1SSN 0079-8835.

This supplement to the Australian Ascidiacca Part | (Kott 1985) is based largely on new collections of material
from southwestern and southeastern Australia (Albany and Western Port), and southeastern and northern
Queensland (Moreton Bay and Torres Strait). New spccies of the genera Perophora, Polycarpa (2), Eusynstyela.
Polyzoa (2), Botryllocarpa and Pyura are described. The previously known geographic range in Australia is extended
for Microgastra granosa, Cnemidocarpa tripartita, Polycarpa aurita, P. flava, P. lucilla, P. nota, P. plenovata,
Polyandraocarpa sparsa, Stolonica australis, S. nodula, S. reducta, Metandrocarpa miniscula, Botryllus stewariensis,
B. tuberatus, Pyura tasmanensis, P. arenosa, Halocynthia papillosa, Microcosmus madagascarensis, M. planus,
M. stoloniferus, Hartmeyeria formosa, Molgula calvaia, M. incidata, M. rima, Eugyra millimerra and Pareugyrioides
exigua. The deep water Antarctic Cnemidocarpa barbara, and western Pacific Microcosmus curvus are newly
recorded from Australia. Additional morphological data for many of these species and for Ctenicella antipoda,
and new ccological data for Polycarpa fungiformis is recorded. O Indo-West Pacific, Ascidiacea, Phlebobranchia,

Stolidobranchia, biogeography.

Patricia Kott, Queensiand Museum, PO Box 300, South Brishane, Queensland, 4101, Australia: 7 July. 1988.

Ascidians of the suborders Phlebobranchia and
Stolidobranchia were reviewed by Kott (19835).
Examination of more recently collected, as well
as previously unsorted material has expanded the
known geographic range of some species, and has
added new records and new taxa to the known
Australian fauna. This information supplements
that presented by Kott (1985).

New records, or newly observed variations in
morphology, are presented only where these are
outside previously known ranges. For detailed
data on distribution, the registration records of
Australian museums must be consulted.

Museum registration numbers are given for all
examined material. Abbreviations used are AM
(Australian Museum), SAM (South Australian
Museum). QM (Queensland Museum) and MV
(Museum of Victoria).

Suborder PHLEBOBRANCHIA Lahille, 1887

Family PLURELLIDAE Kott, 1973
Genus Microgastra Kott, 1985

Microgastra granosa (Sluiter, 1904)
Ascidia granosa Sluiter, 1904, p. 36.
Microgastra granosa: Kott, 1985, p. 70 and synonymy.
Ascidia (7) aenigmatica Nishikawa, 1986, p. 177.

DisTrIBITION

New Rrcorbps Queensland (Moreton Bay, QM
GH3891 GH3896). specimcns were taken at about 6m
attached to loose coral rubble on a sandy substrate off
Dunwich, Stradbroke 1.

RecorpeEDp Rancr: Mereton Bay and north along
the east coast of Australia, Indonesia, Sri Lanka. With

the rccognition of Ascidia aenigmarica Nishikawa as a
synonym the species range is cxtended to Japan.

DescripTioN

The newly recorded specimens are laterally
flattened, the left side lying on the substrate, and
the right side raised into a low dome. The atrial
apcrture is halfway along the body toward the
side of the upper low dome-shaped surface. Entire
specimens are from | to 2cm long. A fragment
of a larger specimen consisting of a long (2cm)
atrial siphon and part of the test and body wall
at its base indicates that larger specimens do occur.

Family PEROPHORIDAE Giard, 1872
Gcenus Perophora Wiegmann, 1835

Perophora sabulosa n.sp.
(Figs 1,2)
DISTRIBUTION

Tyer Locatity Queensland, Moreton Bay off
Dunwich, dredged 6m, coll. P. Kott, 26.8.86, holotypc
QM GH3894, paratypes QM GH3902; Point Lookout,
North Stradbroke 1., in rock crevices, intertidal, coll,
P. Kott 12.5.87, paratypc QM GH4265.

Further ReEcorns. Queensland (Moreton Bay QM
GH3892-3; Point Lookout QM GH4264 GH4279). One
specimen lot (QM GH4264) is part of a sand adapted
fauna found high in the intertidal zone in rocky outcrops
on a sandy beach.

DESCRIPTION

Colonies consist of branching basal stolons on
which spherical zooids of 3 to 4mm diameter are
supported on short stalks of about Imm. Basal
stolons, stalks and zooids are completely covered
with sand. Sometimes colonies are quite compact.
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with adjacent zooids adhering to the sand on one
another’s test. The test is delicate and fragile
despite the embedded sand. Apertures are quite
close together on the terminal free end of each
zooid. Each aperture and its fringe of 10 small,
pointed lobes is obscured by sand.

The body wall is delicate, It contains a
conspicuous vascular network that obscures the
line muscles, some radiating from the short
siphons, and others crossing the dorsal mid-line
behind the atrial siphon and sweeping ventrally
and posteriorly. Muscles are conspicuous only on
the anterior half of the body, fading out
posteriorly. There are 24 branchial tentacles ol
various sizes, some quite long. The neural duct
has a simple, vertical, ciliated opening on the
dorsal tubercle.

The branchial sac has 11 rows of about 16
stigmata and about 12 internal longitudinal
branchial vessels, The gut forms a simple loop
across the posterior end of the body, and a short
rectum curves anteriorly at right angles to it. The
small, smooth stomach, narrowing to the intestine
at ity distal end, is in the middle part of the
proximal limb of the gut loop. The oesophagus
curves anteriorly to open into the stomach a short
distance along its posterior border. Gonads are
in the gut loop, the testis follicle deeply divided
into about 5 long, parallel lobes, and the ovary
a small cluster of eggs at the distal end of the
male follicle. Small, almost spherical larvae, about
0.5cm diameter, lie in the right peribranchial cavity
of specimens collected in June.

Remarks: As new species of Perophoridae are
described definitions separating Perophora {from
Ecteinascidia based only on the number of rows
ol stigmata are increasingly unsatisfactory. Kott
(1985) redefined the former genus as having a
horizontal gut loop, a short rectum, and relatively
fewer and larger male follicles than Ecteinascidia.
However, as Monniot and Monniot (1987) have
suggested, the length of the rectum appears to be
a secondary character related to the length of the
branchial sac rather than being a plesiomorphic
character distinguishing Perophorafrom Ecteinas-
cidia. Perophora nrultistigmata (see Kott 1985)
and the present species, both with 8 or more rows
of stigmata, have a longer rectum than species
with 5 or fewer rows. Nevertheless, there are two
groups of species  those with numerous, small

Figs 1 5. Perophora sabulosa n.sp. (holotype QM GH3894)
the test, viewed trom the left. Cnemidocarpa barbata (AM Y2126)
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male follicles and those with few, large male
follicles. The type species of Perophora, P. listeri
Forbes and Hanly, 1848, has the latter type of
testis and the type species of Ecreinascidia, E.
rurbinara Herdman, 1880, has the former type.
The distinction based on the form of the testis
lollicles is a valid amendment to the definition
of the genera.

Accordingly, the present species, despite its
unusually large number of rows of stigmata, is
assigned to Perophora on account of its single
testis follicle with relatively lew, long branches.
Perophora mulitistigmara Kott, 1952 a possibly
related species (which, like P. sabulosa, appears
indigenous to Moreton Bay, has more than 5 rows
of stigmata, a similarly lobed male follicle, and
a similar colony) is distinguished by its naked test,
larger zo00ids, long siphons and 8 rather than 11
rows of stigmata. Unlike P. muldtistigimata, P.
sabulosa appears to be adapted for sandy habitats.

Perophora fauopa (Monniot and Monniot,
1987), from Tahiti, has 2 male follicles (lobed as
in the present specics), numerous (15) rows of
stigmata, and zooids which lie on their left side.

Suborder STOLIDOBRANCHIA Lahille, 1887

Family STYELIDAE Sluiter, 1895
Subfamily STYELINAE Herdman, 1881
Genus Cnemidocarpa Huntsman, 1912

Cnemidocarpa barbata Vinogradova, 1962
(Figs 3 3)
Cremidocarpa barbara Vinogradova, 1962, p. 202.
Monniot, 1978, p, 189.

Disirisurion
Nrw Rrcorn. New South Wales (24°27'S, 151927,
AM Y2126). The specimens were taken from 1,200m,
the greatest recorded depth lor this species,
Rrcorprn Randt: Indian Ocean (64° 15°S, 107°33°E,
639 m, Vinogradova 1962; Kerguelen Continental Shelf,
Monniot 1978).

DEscripTION

The new record is of two specimens. They are
both upright and oval, 1.2cm high and lem in
diameter with apertures on the upper surface and
the characteristic beard of hair-like roots from a
limited area at the posterior end of the body. In
these specimens the roots are slightly postero-
dorsal so that the branchial aperture is terminal,

[. portion of a colony: 2, body removed from
3, external appearance; 4, part of antero-

dorsal region of the pharynx showing hranchial tentacles and dorsal tubercle; 5, lelt body wall showing gut,

gonads and endocarps. (Scales: 1,3,5 2mm; 2, 4

0.5mm).
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and the atrial aperture turned to the side. The
4-lobed apertures, on slight conical swellings. are
obscured by the fine folds of test that radiate from
each. The test ts thin and translucent, with fine
rounded papillae giving it a granular appearance,
and horizontal wrinkles anteriorly that possibly
result from contraction,

There are very fine longitudinal muscles in the
body wall, and circular ones confined to the
siphons. About 16 branchial tentacles of very
different lengths, some very long, and others short,
alternatc with one to 3 rudimentary ones. The
tentacular ring is separated from the peripharyn-
geal groove by a moderately wide prebranchial
area. The anteriorly directed C-shaped opening
of the neural gland is on a small papilla projecting
forward in the mid-dorsal line. The dorsal lamina
is a plain-edged membrane. There are 3 low
branchial folds on each side with very wide, flat
expanses of branchial wall between them, [nternal
longitudinal vessels have the formula
E8(9)8(18)13(15)4DL3(10).... The most dorsal fold
on the left terminates anteriorly about half-way
up the dorsal lamina, and does not reach the
peripharyngeal groove. There are 3 or 4 stigmata
per mesh. The gut loop lies across the posterior
end of the body and is slightly curved. The
stomach, in the middle part of the ascending limb.
1s short with about 20 parallcl longitudinal folds.
The anal aperture, near the atrial opening, has
about 15 shallow rounded lobcs. There are 4 or
5 irregularly shaped cndocarps on each side of
the body.

A single long undulating gonad on each side,
extends postero-dorsally from about half-way
along the ventral part of the body wall. In the
newly recorded specimens the left oviduct opens
in the base of the secondary gut loop.

There is a ring of very fine tentacles around
the edge of the atrial velum.

Rrmarks: The external appearance of the newly
recorded specimens agrees well with those
previously recorded, as do most of the internal
organs. There are some variations in the branchial
folds, although the total number of internal
longitudinal vessels recorded by Vinogradov
(1962) and Monniot (1978) are the same as in the
newly recorded specimens. There is some vartation
in the number of anal lobes — Vinogradova (loc.
cit.) recording a bilabiate anal border while
Monniot’s specimen appears to have had about
10 lobes (Monniot 1978, fig. 7D).

Characteristics of the present species are the
tendency to loss of folds in the branchial sac, the
beard of hair-like roots from a limited area of
the postertor end of the body, the single undulating
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gonad on each side, and the short stomach with
numerous longitudinal folds.

Cnemidocarpa digonas Monniot and Monniot,
1968 from much deeper water (2197 to 4008m)
from the northern and southern Atlantic (Monniot
and Monniot 1982) resembles the present species
externally, and in its branchial sac and cndocarps.
1t differs in its gut, in the number of stomach
folds and in the form and number of its gonads.

Cnemidocarpa bythia (Herdman, 1882), which
has similar gonads, also resembles the present
species externally; and it has been recorded from
the Tasman Sea (Millar 1959). However it is taken
at greater depths (4000 to 7000m) than the present
species, and it has a deep peritubular area, dorsal
languets and fewer stomach folds.

Cnemidocarpa tripartita Kott, 1985
Cnemidocarpa tripartita Kott, 1985, p. 140,

DISTRIBUTION

NEw Recorp: South Australia (Spencer Gulf, AM
Y2129). The specimen is from 32m,

Rrcornen RangE: Victoria (Bass Strait).

The new record suggests that this small species has
a wider range in southern Australian temperate waters
than was formerly recognised.

DescripriON

The newly recorded specimen has the same oval
shape, sessile apertures and reduced branchial sac
as the type material. The ovaries are character-
istically lobed, and undulating, with testis follicles
in clumps between the lobes as in C. lobata (Kott,
1952). However the newly recorded material
differs from the type in having two rather than
three gonads on the left stde.

Genus Polycarpa Heller, 1877
Polycarpa aurita (Sluiter, 1890)

Styvela aurita Sluiter, 1890, p. 338.
Polvearpa aurita; Kott, 1985, p. 152 and synonymy.

DisTriBUTION

New Rrecorps: Queensland (Torres Strait, QM
GH4289 30 GH4844).

RrcororEp RaNnGE: Northecastern Australia to Port
Jackson, north-wesiern Australia to Cockburn Sound,
the Gulf of Carpentaria, Indonesia, the tropical western
Pacific {New Caledonia and the Philippines) and the
Atlantic Ocean (Gulf of Mexico and the Caribbean).

DEescripmion

The newly recorded specimens are 2todcm long,
laterally flattened, and have sand adhering to
projections from the test to form a thick sandy
coating. Sand can be seen from the inside of the
tough, but thin and translucent test.
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I'he branchisl sac is especially tough and
lihrous, 1t has the characteristic wide. [llat
connectives attaching the transverse vessels 1o the
parietal hody wall, In these specimens the
transverse vessels themselves are especially
conspicuous, being tilled with tough white [ibres
which have not previously been reported lor this
species. These (ihres are like those found in the
branchial vessels of Polycarpa obscura (sec Kot
1985).

Polycarpa directa n.sp.
(Figs 6,7)

DisTri 1108

Tyer Locar iy Victoria, Ceib Pr, Western Port, 15m.
fine sand and mud, Crib Point Survey. Marine Swdics
Group, Fisheries and Wildlile Department Y,3.65.
frolutype MV EFS4203, paratypes MV FS329% FS3306.

Furtirr Rroores, Victonia (Crib P1L MV FS331S
fi F533354 F53357 F54207).

Discrapiion

The morc or less cgg shaped body. rounded
unteriorly, is 1.5 to 2em high and about 0.7mm
naximum width. The terminal branchial aperture
isdirected obliguely upwards, away from the atrial
aperture which is on a rounded knob about one-
third of the body length down the dorsal surface
projecting away from it rather like a stumpy
thumb. Posteriorly there is a beard of fine,
hranching, hair-like roots that conceal the pointed
posterior end of the body. The small area around
cach aperture is naked and thc test i1s pathered
in around the opening, The tims of the apertures
do not appear to be lobed. The remainder of the
test 18 covered with a dense coat ol sand. The
body wall is museutar. with an outer layer of
crowded circular fibres and inner longitudinal
bands. A parrow branchial velum is present
soterior 1o the ring of about 50 fine branchial
teniacles of various sizes. The peripharvngeal
groove runs straight across the anteitor end of
the dorsal laminu without forming a V-shaped
peritubercular area and the prominent dorsal
tubcrele, with a conspicuous U-shaped slit, 15 in
the darsal mid-line inthe centre of the prebranchial
ared. The dorsul lamina is lang and straight.

The branchial sac 18 very much contracted in
these speeimens and docs not extend posterior to
the oesophageat opening which is about two-thirds
ol the distance down the body. Boeth the transverse
and internal longitudinal vessels are thick and
obscure the stigmata, of which there are abou
4 per mesh in the centre of the branchial sac. The
brapchial formula is EOS)I(811(6)1(12)0DI.
VB HI0)HB)OE, The dorsal feld on the left
15 very close to the dorsal lamina.

The simple. almost straight uand relanvely
natrow gut loop projects almost vertically behind
the branchial sac, The oesaphagus 15 short and
the stomuach pear-shaped. increasing in width
toward its pylorne end where a moderatcly lony
wastric caccum projects into the pole of the loop.
The stomach wall has § broad lengitudinal {olds.
The unal opening, its rim divided into 16 rounded
lohes, is only slightly anteérior to the oesophageal
opening,

Flusk-shaped polvcarps of various sizes are
scattercd over the anterior two-thirds of the hody
wall, thewr narrow tapering ends directed toward
the atrial aperture. There are 2 rows of pyriform,
unbranched male tollicles bencath each ovary,
Numerous small endocarps arc scatiered hetween
the gonads and posterior to them. Both gut loop
and gonads are only hghtly attached to the bady
wall,

Rinmarks:  Characteristic of this species are
s shape and the course ol the gut. with the body.
and the vertically onenled gut loop projecting
behind the phurynx, and into the pointed posterior
end of the body. These characters can be used
1o distinguish the species from P papyra with
whith 1t otherwise shares a pusition in the key
to the Australian Polvearpa (see Kott 1935),
Howuver 1t doos nat appear to have a close relative
in the Auvstralian fauna.

Both Polycarpa sobria and P. plenovata have
a pastric caecum but lack endocarps between the
scaltered polycarps and have horizonully oriented
gut loops and deeply curved branchial sacs.
Polycarpa noia docs have small endocarps
scattered umongst the gonads. and a gastric
caecum. However it also has several endocarps
seatiered in the gut loop while there are none m
that position in the present species.

Polycarpa flava Kott, 1985

Dofvearpg flave Kott, T9R5, po 165 and synonymy.
sk Loy

New Ricorps. Western Austratia (Albany, AM). The
species is commaon in sea grass beds ( Povidania australis
and £ stirwosal.

Recorben Raxar South Australia (Great Australiun
Bight, Spencer and St Vincent Gulls) Tasmania (Bans
Strait, vastern coust), Victoria ¢Cape Woolaomai. Yol
Nepean).

Discrieion

Numeious specimens, all relatively sniall
(seldom more than lem longl, are characteristi-
cally blach in preservative, with a tough wrinkled
test and sessile apertures. They are stalked or
sesstle. What appear to be sepescent specimens,
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without gonads, have thinner test, and are less
eontraeted and wrinkled.

Remarks: The external shape of this speeies
resembles that of Polvcarpa fungiformiy (see
below); and although their ranges do not overlap.
they appear to oceupy a similar habitat in seagrass
beds. It is possible that the stalk and lower half
of the body of P. flavais embedded in the substrate
as 1t is in P. fungiformis. Both these species are
unusual amongst stalked species in having the
apertures relatively close together on the upper
surface (see Kott 1989).

Polycarpa fungiformis Herdman, 1899

Polvearpa fungiformis Herdman, 1899, p. 43. Kott, 1985,
p- 166 and synonymy.

Distrisurion

Recorbrn Rance: Moreton Bay, Queensland to
Lizard |.

Remarks: The speeies has been observed in
sparse seagrass beds in Moreton Bay with the stalk
and lower half of the body embedded in the
substrate (sce P. flava, above). Many speeimens
were fresh but torn and empty tests, the body
possibly removed by Dugong dugon which were
seen feeding in the area (A. Preen pers.comni.).

Polyearpa lucilla Kott. 1985
Polycarpa lucilla Kott, 1985, p. 171.

DisrrRIBUTION

Nrw Ricorps: Western Australia (Albany, QM
GH4627). Queensland (Torres Strait, QM GH4832),

Rrcorped Rance: Western Australia (Cape Jaubert).
South Australia (Upper Spencer Gulf). Queensland
(Gladstone  Townsville). The new records extend the
known tropical range of this species and confirm its
occurrence in temperate walers. Both of the records [rom
temperate waters (Upper Spencer Gulf and Albany) are
from sea grass beds.

Polycarpa kapala n.sp.
(Figs 8.9)
DISTRIBUTION
Tyer Locatry: Off the New South Wales Continental
Shelf, 34°27'S, 151°2°E, 1,200m, FV Kapala St. 76-23-
02, coll. J. Lowry 3.12.76, holotype AM Y2123, paraiype
AM Y2124

DescrirTion
The holotype, slightly larger than the paratype,
is 6mm long, including the foraminifers that

Figs 6 12: Polvearpa direcia n.sp. (holotype MV F54203)
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adhere to the test in a dense eoating. Individuals
are lozenge-shaped, more or less flattened dorso-
ventrally. Very long, branehed, hair-like roots
penctrate through the eoating of foraminifers
around the outer margin of the lower surface, but
are ahsent from the remainder of the body. The
almost sessile apertures, at opposite ends of the
upper surfaee, are surrounded by finer particles
adhering to the test than those over the rest of
the body. The test is very thin and delieate.

The hody wall is delicate with a thin layer of
fine muscle bands. About 16 fine branchial
tentaeles are of various sizes. The dorsal tuberele
is small with a simple longitudinal opening of the
neural gland. The dorsal lamina is very long,
extending the whole length of the dorsal surface.
The branchial sae is delicate. The relatively few
internal longitudinal vessels are present only on
the low folds, as in the formula
EO(4)0(5)0(2)0(5)0DL. About 8 relatively short,
rectangular stigmata per mesh are present in the
interspace (betwecn the folds), but only one or
2 in the meshes on the folds. There are only 8
rows of stigmata and no parastigmatie vessels. The
seecond fold from the dorsal line is always the
smallest.

The gut forms a small, simple loop at the
posterior end of the body, just below and to the
left of the atrial aperture. The oesophagus is short,
and the short almost spherical stomach, with about
8 deep folds, oecupies most of the aseending limb
of the gut loop. The short wide post-pyloric part
of the gut eurves around from the distal end of
the stomach to open in a smooth-rimmed anus
near the atnal opening. On the right are 2 short
oval polyearps longitudinally oriented in a line
parallel with the longitudinal axis of the body.
A single one is on the left. The ovary is oval and
sae-like with a short terminal duet. A single male
folliele lies beneath the ovary. its duet passing
around the dorsal side of the ovary to open on
its mesial surfaee at the base of the oviduet.

There are 4 or 5 long irregular endoearps on
each side of the body.

Rimarks: Only 10 species of the genus
Polycarpa have been described from 1000m or
more; and the great majority of these have been
described by C. und F. Monniot (1968, 1974;
1977a,b; 1985) and C. Monniot (1970), mainly
from the Atlantie Ocean. Only one species.

6. external appearance; 7, intcrnal organs. Polvearpa

kapala n.sp. (holotype AM Y2123) - §, external appearance: 9, internal organs. Polvearpa nota (QM GH4278)

10, internal organs. Fusynstyela grandis n.sp, (holotype QM GH4281)
removed from test, viewed from dorsal surface. (Scales: 6, 7. 12

11, cxternal appearance; 12, body
2mm: &, 9, 10 Ilmm: 11 Smm).
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Polyenrpa indiana Monpiot and Monnpion, 1985
(= £ altbarroxsi @ Millar, 1959), has been taken
from the Indtan Ocean.

The present species 18 appuarently the first of
the genus to be recorded fram the Pacitie
Ocean,

All the known species ol Polveurpa from deep
walers show canvergent adaptations probably
associaled with their small sive They are also
similar Lo small, intestilial species of this genus
that are Tound in shollow water, mdicating that
the morphutogy is the result ol small size riather
than an adaplation associgted with deep water
hubitats, These smull species are imvariahly
imvested wilh i coating ol Toraminilers and other
particles that adbere to their test. and mas have
lang, brunched, hwir-like roots hrom the under
surlaces, although o few are stalked. The branchial
folds are luw, and sometimes are lost altogether,
the number of rows of stigmata s reduced lrom
that known in lurger species, and the anmher of
internal longitedinal vessels s reduced these
vessels often heing completely uhsent fram the
interspaces hetween the folds. The gut is always
reducesd in length, nsually lorming @ simple loop
in the postero-dorsal part of the hody, The gonauls
are generally chiracterisue of the genus, although
they are seldom as numecouis as in most larger
species of the continental shelf, and the aumber
of male follicles is usually reduced, olten to ane
ot 21n each polycarp,

The minimum nmmber ol polyeurps, one or 2
per side, is recorded for F. psewdoalbarrossi
Mannwol and Monnpiot, 1968, £ hiscavensis
Monniot and Manniol, 19774 and P jlera
Motniat aind Monniot, 1977 us well as in the
present species, Mowever the 3 Atlantic specics
are distinguished by the loss of some of the
hranchial folds, while yn P kapala all 4 are present
on cach side, Of the previously described specics.
£ porcufus Monniot and Monuiot, 1979, rom
celatively shallow water (250m) in the northern
Atluntic Oceun ol Norway, nlost closely resembles
the present species. Pofvearpa poreufus bus only
2 ot 3 gonpds an each side, each capsisting of
4 lurge sac-hke ovary with one or more male
lollicles, internal longitudinal vessels arc absent
from the interspaces, and the number on the folds
varies belween 3 and 7, the smallest Told bemng
the sccond from the dorsal line. However. als
ganils wre spheneal rather than oval, it has a
long curved gastric caccum That is not present i
P. kapalu, and the apertures are close together,
rather than being at opposite ends of the bady.
These dillerences suggest that the resemblance
between £ Aapala and P. porcudys ace the result
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of convergence rather thao being indicative ol a
close relutionship.

Polyvearpa s p predominantly tropical genus
(hat, in shullow shell habitats, appears to bhe
subject to isolatian and speciation in lemperalv
waters (Kott 1985), It is not a diverse genus in
deep slope und abyssal water, where, again, its
speecies have a conspicnously limited geographic
range 1o comparison with species of other
phiehobranch and stolidobranch gencra. The
pattern of its colonisation afl the cantinental shell
maty therefore be simiilar to that in temperate
waters - wiz through speciation of isolaled
poputations. o this case isolated fram those on
the adjacent conlinenlul shell, The lurval sirategies
thut contributed to the inhibition of gene {low
in temperate wilers may very well have the same
effect in shell and abyssal waters and prevept the
estublishment ol Polvcarpu species with wide
geographic ranges in the ocean slopes and hasins.
Polvearpa s not known {rom enther shelf or deep
water hahitats in the southern oceans — 2 luel
that tends to support the hypothesis that the sister
specics of deep water lorms may be found on the
adjacent continental shelf.

Pulycarpa nota Kott. 1985
(Fig. 10)
Polvcarpa nofe Kotl. 1985, p. 176,
Pulyearpa tomtda: Monniot and Monniot, 1987, p. [17.

Dt pssunon

Nrw Rrcorn Queensland (Moreton Bay. QM
GH4278 GHA2R0).

Rroornrn Raxee Heroa Island, Greut Baerier Reel
aad French Polynesia (see # rumide: Monnior aod
Monniot, 1987).

PescripnioN

The new record is of 2 specimeny taken Trom
mud {lats at Myory Both specimens are about
1.5¢m long, with the bianchial apcriure at one
end ol the upper surfuce and the ateial aperture
gbout holf' way along. The inconspicuous, 4 lahed
apertures are on very slight prominences and are
surrounded by the very tough wrinkled test which
15 a dirty white colour in preservative, One
speaimen was fawn coloured when alive, dorso-
ventrally Hattened | convex dorsally and auached
by a flar, wide basc: and the other one was brown,
its body narrower, less Tattened., and altached by
a narrow strip along the ventral surface. The shape
of the budy appeais to be aflfecied by the shupe
of the hard shell or rock to which the individual
v dlluched.

Flic body sall is a4 greenish-hrown colour in
the preserved material and there are 4 dark stripes



THF AUSTRALIAN ASCIDIACEA [ SUPPLEMENT

in the wall of the short siphons, The prebranchial
area 15 wide, with an obtuse peritubercular V. The
dorsal tubercle itsell is a prominent circular
cushion with a deep conspicuvus C-shuped to
circular (one horn overlapping the other) slit. The
branchial tentacles arce slender.

‘Fhere are not more than 2 internal longitudinal
hranchial vessels in the interspace, and up to 10
on the dorsal folds  which are larger than the
athers. Four 1o o stigmaly are present in each
mesh in the interspace in the ceutre of the branchial
suac. The gut forms a narrow loop around the
postero-yentral curve of the body., extending about
halfway up the ventral surface. The stomach has
abour 12 deep, longitudinal internal folds. It
occupies the middle one-third of the ascending
limb of the gut loop. The anal boarder is divided
o small, rounded lobes. The oval gonuds are
crowded in 2 to 4 rather regular rows. The
gonoducts are directed dorsally. Where onty 2
rows of gonads are present they are in the ventral
half of the body wall. but 4 rows cover the ventral
three-quarters, The gonads are anterior and dorsal
to the gut loop on the left. Between the gonads
are upright, Nattened endocarps. Sometimes they
expand at the top and sometumes they are lobed.
‘There are also about 5 similar endocarps crowded
into the distal part of the gut loop. These vbseure
the large gostric caecum that curves around in
the loop of the gut, and is attached to the intestine
by the gastro-intestinal Hgament

Revarks: The newly recorded specimiens are
larger than the holotype; the gonads are more
numerous, larger and more veowded; there are
more numerous internal Jongitudinal branchial
vessels: the gut loop is longer: and although diark
siripes are present in the wall of siphons. they
are not present in the test around the siphons
is thev are in the holotype. However, these
specimens agree with the holotype in their tough,
externally wrinkled {est. the position and lorm
of the apertures.. the low rounded branchial lolds,
the length and structure of the stomach and the
general form and distribution of gonads and
enddcarps.

Monniot and Monniot {1987) have assigned
specimens from French Palynesta to the Atlantic
species  Polvearpa tumida Heller, 1878 (sce
Muomntot, €. 1972, and Polyandrocarpa sabanitlae:
Van Name, 1945). Not only is the latter species
peographically wolawd from P, nera. but also it
is distimpwisbed Irom it by i1s aggregating habit,
ity more numicrous internal longitudinal branchial
vessels (up to 17 on a dorsal fold in a 2em
individual: see Van Name, 1945), short and
inconspicuous gastriv caccum, interrupted and
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irregular stamach Jolds, and only a4 moederately
projecting dorsal tubercle with a variable but more
ur less convoluted shit,

Minute projections similar to those that
Monuiot and Monniot (1987) deseribe s atial
tentacles on an atrtal velum ol the French
Polynesian specimens are present in those newly
recorded trom Moreton Bay, However, i the
latter they are oo the lower part of the siphonal
linings of both siphons - on the membtane (rom
the bady wall that covers the lower part of the
test where it warns in to line the outer pait «of
the siphons

There is some dispanity between the structuie
ol the dorsal tubercle ol the newly recorded
specimens and that described for those from
French Polynesia which are reported to have u
circolar creter-like opening turned o the lelt
Superticially (see Monniot and Mountor 1987 fig.
461°) these tuhereles resemble those of the Mareton
Bay specimens, The tubercle itself is transpasent.
and the whole depth of the cilinted pit s eleirly
seen. Jtis deep and vertical. and its sides are folded
together 1o form the usual cleft that opens vn the
surlpce of the tubeecle in o parrow skt Fach end
ol this cleft progressively curves in. eventually
formng 4 ceylinder with one cud overlapping the
other, The concave side ol the curve 15 toward
the Jeft, There is no sign of the cireular opening
on the lelt thit Monniot and Monmot (foc. cit)
have recorded. ahthough the gap between the ends
of the cleft is present in this position,

The French Polynesian and Australian speei-
mens are otherwise identicitl, The species 1
apparently part of the wide-spread Indo-West
Pacific fauna, The small size and cryptic habitat
of this species have apparently pieviously caused
it to be overlooked, although it is siid 1o he the
most common species in French Polyvnesio
{Monniot and Manmot 1987).

Polycarpa plenovaty Kott, 198
Polvearpa plenovaiy Kott, 1085 p 104

IMsaRin 10N
Niw Ricokn Victara (Crib Po, Western Pon, MV
TS53330). The single specimen was tahen hhont [ipl
Hitoritr b Rasos The species previously was
recorded from Bass Sirud o 71 10 Hdmn

D serirnoN

The specimen is identical with the type matenal
except that there are 2 (rather than one) parallel
tcapsversely wrinkled stalks from the posicio-
ventral corner of the body. The siphons are
contracted into wart-like knobx but are probably
very long when extended,
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Subfamily POLYZOINAL 1artmeyer, 1903
Genus Polvandrocarpa Michaelsen, 1904

Palyandrocarpa sparsy Katt. 1935
Folvandrovarpa sparsa Ko, 1985, p, 222,

Dt tioN

New Ritorps New Sonth Wales (Byron Buy, AM
Y2300 7 location, AM Y2108, The calleetinr has noted
that the specimens, from Ryron Bay, taken ot 10m, were
conman e this locuon,

Recovmrp Ranor: The newly cecorded loemtion s
an the northern New South Wales coast, extending the
vange anly slightly drom e type locslity on North
Solitary 1.

Genus Eusynstyela Michaelsen, 1904

Fusynstyels grandis n.sp.
(Figs 11,12}

Prsiein nion

Pyvie Locatny Wisian Reel, Capricorn Geoup,
Gireat Barrier Reel, under rubble near reel crest, low
tide, coll. . Kot S.11.80, halotype QN GHA281
DiseripniaN

The holotype colony cnnsists of 4 large 7ooids
embedded in eommon test. The dorsal surface of
ench zomd protrudes from the upper surface of
the colony as 2 long (L.6em) oval sweiling.
Braachial and atrial apertures ure bolh more nr
less yuadrilideral. In preserved specimens blue
itidescent stripes extend down caeh siphonal
lining, one frm the centre ol cach of the 4 sides
of the aperiure, The apertures are, tespectively,
about oncethird of the zooid length Irom the
anterior and posterior ends of cach sooid. The
living colony 15 an cven brick red colour and
smaooth, but wrinkled when contracted. | he test
is tough und leathery on the upper surluce, hut
the basil test. attached to the substrate. is veiy
thin and transparent. the zooids tie on their
ventral surface and 1he hody wall is Tolded around
the meridian ahout half way down each side.

Generally the body wall is delicate. There are
strong vireular muscles arnund each low conical
siphan and acound the base of each siphon. Fine
longitudinal muscles radipte from cach siphow
across the upper (doral) hall ol the body and
curve around the luteral mierichan. but they do
not extend across the lower (veattal) surluce. {he
ventrul body wall v very delicate, and closely
assaciated with the vqually delicate test. Living
specimens have white longiudmal steipes - 4
thiek ones alternating with 4 thinner ones  in
the siphonal Tining. About 24 simple branchial
tentacles alternate with cudimentary anes.

The opening ol 1he neural gland 15 o simple,
Jong, vertical slit, in a fairly long, narrow

MEMOIRS OF THE QUEENSLAND MUSEUM

perituhercular area. The dorsul lamina w a plain-
edged, broad membranc. The endostvle is long.
There are 4 branehial tolds on cach side. Internal
longitudinal vessels have the lormuols
ENSIMO)(104(12) 1 DL, There are aboul 6 long
rectangular stigmata per mesh between the (olds
in the centre of the hranchial wall,

The ocaophagus s Tawrly long. first extending
posteriorly and then bending abruptly around the
pusterinr end of the branchial sae, o open inmn
the stomach on the ventral sarface of the bady
wall, The long stomach. oecupying about the
middle third of the aseending limh ol the gut loop
has 16 long parallel Tolds i its wall. The whole
ol the ascending limb of the gut loop (including
the stomach). is parallel to the longitudinal axis
ol the hody. A llat eollar of the body wall progeets
lrom inside the gut loop at the junction of the
stomach with the intestine, but there 1s no caceum.
A hgament eontaining the gastro-intestinal duct
(from the stomach to the intestine) extends [rom
the outer rim of the collar, The primary gut loop
oecupies abnut hull the length ol the ventral
surface of the body, and the short rectum bends
sharply wiound the lateral meridian to open at
the hiase ol the atriel siphon by @i S-lobed unal
vpening.

There is a single row of short oval polycarps
along eieh side ot the endostyle up to 12 on
the right and 10 on the left. These consist of
gingle, eotire male folliele beneath euch sac-like
avary, The short mule duct eurves around the side
of the short oviduct 1o npen on top of it. Along
each side ol the endostyle. the body wall,
cantaining the polycarps. is embedded in the thin
bisul test, Here the rest aecommodates {rregulat-
ities of the suhstrate and the polyeurps are thox
protected amongst these irregularities, There are
smaull, sometimes crowded endocarps around the
latcral meridian ol the hody

Resvianxs: The species is characterised by its
large zooids. single tesns lollicles. ubsence nf u
gastric caecwn and presenee ol a collar of the
mternal parietal body wall in s place, tobed anul
border, and the cmbedded seetion of the hody
wall (with 1ts contained gonads) in the test. Fhe
internal longitudinal branchiat vessels are relu-
uvely more numerous thun those ol F. latericius
and the rows ol polycarps are eloser (o the ventral
line, although the course of the gut 1n Lthe posterior
end of the body is ruther similar in these 1wo
species,

Fusyastvely monotesiis Tokioka, 1953 from
dapan and  Polvandrocarpa {Monandracarpa)
tarona Moanmot and Monoiot, 1987 (> Fusen-
stvela 1arong) from lahin are the only other



THE AUSTRALIAN ASCIDIACEA 1. SUPPLEMENT

known Pacific specics of this genus with a single
male follicle. The former is distinguished from E.
grandis by its upright zooids, horizontally oriented
stomach with a gastric caecum, long rectum and
smooth anal horder. Although Eusynstyela tarona
has dorso-ventrally flattened 7zooids and similar
gut loop and gonads to those of the present species,
its vooids are only 4 to 5mm long and 1t has a
long. curved gastrie caccun.

Polvandrocarpa maxima (Sluiter, 1904) has
zooids up to 1.7ecm long that lic on their ventral
surfaces, arc embedded in common test like those
of the present speeics, and have a similar branchial
sac and stomach. Kott (1985) suggested that it
could be a species of Euspustyela. 1t is distin-
guished from the present species by its horizontal
rather than longitudinally oriented gut loop and
its smooth rather than lobed anal border.

The tendeney, in this genus, for gonads to
projcet out from thc body wall into the test, has
heen discussed by Kott (1985) und compared with
the situation in Seriocarpa where the test protrudes
into the body wall to encase the gonads.

Genus Stolonica Lacaze Duthiers and Delage,
1892

The type species of Stolonica, S. socialis Hart-
meyer, 1903 - erroneously referred to as §.
australis Hartmeyer, 1903 in Kott (1985) — has
2 rows of lobed, male gonads, with an accessory
row anterior to the gut. In the posterior part of
the row on the right side of the endostyle there
are ovaries associated with the male gonads.
Zooids arc joined by stolons, the branchial sac
is folded. and therc are numerous internal
longitudinal vessels. The male gonads consist
always of a single follicle. although it is often
lobed. sometimes quite deeply. However, these
lobes are not separate follicles as Michaelsen
(1922) and Berrill (1950) state them to be.

As new speeies with the general charaeteristies
of this genus have been described, the definition
of the genus has bcen amended to accommodatc
species with different arrangements of male.
female and hermaphrodite polycarps.

In Michaclsen’s (1922) amended definition of
Stolonica the polycarps are arranged (as in the
type species) in a row on each sidc of the body.
the left row with male organs only and the right
with male organs anteriorly and hermaphrodite
organs, posteriorly. In the same work, Michaelsen
defined Awmphicarpa as having irregularly distrib-
uted male, female and hermaphroditic polycarps
on each side of the body.

Colonies of Srolonica australis Michacelsen,
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1927 from Albany departed from the genus as
defined by having hermaphroditic as well as male
gonads on both sides of the body. Michaelsen
concluded that in the genus Srolonica there existed
a range of arrangements of male and female
gonads from the type species S. socialis to
Aumiphicarpa. He further amended the definition
of Stolonica to comprise species with hermaph-
roditic and unisexual gonads on both sides of the
body near the ventral mid-line, the male gonads
often extending dorsally.

Kott (1985) included in Stolonica those species
in which large and often lobed male polyearps.
some with ovaries associated with them, are
limited to two rows, one each side of the endostyle.
Species in which numerous small, single male
follicles are found in patehes outsidc the two
primary rows were assigned to the genus
Ampliicarpa.

In both Ampliicarpa and Stolonica spp. the
female gonads are oltcn absent entirely from the
left side of the body. This appears to be an
intraspecific variation rather than a generic trait.
It may even be associated with maturity. The
proliferation of small male gonads, used by Kott
(1985) to distinguish Arnplricarpa from Srolonica,
is also a character that is expressed in different
degrees at different stages within single speeies in
both genera. In some spceies assigned to Srolonica
(S. reducta, S. truncata and S. vesicularis) the
gonads are very strictly confined to two rows, but
in S. agnara, S. alura and S. carnosa there is some
proliferation of male gonads posteriorly that
resembles the condition of the gonads in the type
specimens ol Amphicarpa nodula Kott, 1985,
Further, the range observed in the condition of
the gonads in Srolonica australis and in Stolonica
nodula (> Amphicarpa nodula), both discussed
below, demonstrates the difficulties in distinguish-
ing these two genera, and reinforces a view that
the distinction is an arbitrary one.

Accordingly, the genera are here considered as
synonyms. The key that follows combines those
for Srolonica and its junior synonym, Amiphi-
carpa, from Kott (1985).

KEY 10 THE SPLCIES OF STOLONIC A
R1CORDIED 1ROM AUSTRALIA

|. Zooids embedded. . ..S. carnosa Millar, 1963

Zooids joined by stolons . .......... 2

2. Siphonal seales present ...................
........... S. diptrchia {(Hartmeyer. 1919)
Siphonal scales absent .. .....ove 0 W3

3. Gastric caccum present ... .eveeuiveenn.on 4
Gastric caccum absent ... ... ...

.............. 8. duploplicata Sluiter. 1913
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4. Branchial folds 4 perside .................

................... S. agnara Kott, 1985
Branchial folds less than 4 per side ........ 5

S. Stomach folds 36; male gonads long,
branched ......... S. truncata Kott, 1972b
Stomach folds not more than 20; male gonads
not long, branched .................... 6

6. Branechial folds 2 onleft ................. 7
Branchial folds 3on left ................. 8

7. Stomach short with pronounced spur.......
........... S. vesicularis Van Name, 1918
Stomaceh long without pronounced spur. .. ..

............ 8. australis Michaelsen, 1927

8. Gastric spur present: about 20 rows of
stigmata.............. S. aluta Kott, 1985
Gastric spur not present; 10 to 15 rows of
SUZMALA « e e iieirnnnnnnnns e 9

9. Gastrie caecum very short and not curved . ...
.................. S. noduta (Kott, 1985)
Gastric caecum long and eurved
................ 8. reducta (Sluiter, 1904)

Stolonica australis Michaelsen, 1927
(Figs 13.14)
Stolonica australis Michaelsen, 1927, p. 202. Kott, 1985,

p. 234 and synonymy.

Amphicarpa meridiana Kott, 1985, p. 246 and
synonymy.
DIsSTRIBUTION

New Rrcorps: South Australia (Price 1., Avoid Bay,
QM GH4142 GH4197). Victoria (Western Port MV
F54204). Queensland (Peel 1., Moreton Bay, QM
GH3879 GH4291).

Rrcorpep Ranar. The speeies previously was known
from Albany, Western Australia, to the Solitary Is off
the northern NSW coast. The small specimens newly
recorded from Moreton Bay may represent the northern
limit of the range of this temperate indigenous species.
DescrirTioN

The newly recorded colony from thc Great
Australian Bight is large and cauliflower like
forming a dome about 10cm in diameter and 12¢cim
high. It is composed of crowded elub-shaped
zooids, the larger ones about 2em long, their
anterior ends around the outsidc of thc dome,
narrowing posteriorly to broad stalks that join
with those of neighbouring zooids as they converge
toward the centre of the base of the colony. Smaller
spherieal zooids are also present, branehing off
the stalks and even off the sides of the larger
zooids. There is a layer of sand over the zooids
and their stalks. The apertures, sometimes sessile
and sometimes on small wart-like siphons, are
elose together on the anterior free ends of the
zooids. From insidc the body, the atrial aperture
is seen to be just dorsal to the neural ganglion.

MEMOIRS OF THE QUEENSLAND MUSEUM

About 60 branchial tentacles are of various sizes.
The dorsal tubercle has a long vertical slit.

The branchial sac has 2, long,. straight folds in
its dorsal half, and ventrally a wide expanse of
flat branchial sac between the endostyle and the
first fold. Internal longitudinal vessels have the
formula E8(10)6(9)0DLI(12)4(8)8E. There are 6
to 8 stigmata in a mesh in the eentrc of the
branehial sae, and 19 rows of stigmata, each
erossed by a parastigmatic vessel. Smaller
spherical specimens have fewer internal longitud-
inal vessels and stigmata, but they arc present in
the same ratio, and the Tolds are dorsally
positioned.

The gut loop is short and obliquely oriented
postero-ventrally, A long reetum extends antero-
dorsally, more or less in linc with the gut loop,
reaching well anterior to thc oesophageal opening,
almost to the anteriorly positioned atrial aperture,
The gut loop is bent anteriorly lorming a
secondary loop in the smaller spherical specimens.
The stomach has about 18 parallel folds. A short,
straight ¢aceum and a very strong ligament from
the intestine passes over the centre of the stomach,
appearing to hold the folds of the narrower cardiac
end of the stomach in position. ]

There is a glandular collar around the intestine.
The gut loop encloses 2 endocarps, one in the
pole and one on the dorsal side of the gastro-
intestinal ligament. The gut loop is attached to
the parietal body wall by a series of short, strong
ligaments placed equidistant from one another
along its outer curve. The gonads are very variable
in the South Australian eolony, and it is possibly
becoming seneseent. In some zooids about 10 small
inconspicuous ovaries, each eontaining 3 to 4 eggs,
and a few. scattered, small, clliptieal male follieles,
form a row along each side of the endostyle. In
others, the ovaries, in the rows along cach side
of the endostyle, are directly assoeiated with oval,
or ¢lub-shaped or circular testis follicles, and
smaller male follieles are in groups at the posterior
end of each row and spread into the postero-dorsal
part of the body wall. Three or 4 large, oval
endocarps are on the body wall on each side.

The newly recorded specimens from Moreton
Bay are small (up to Smm diameter), dome shaped
and scssile on a basement membrane. In the living
material the orange zooids ean be seen through
their sandy coat. There are about 30 crowded
branchial tentacles. The dorsal tubercle has a
longitudinal slit. The branehial folds are low, and
the branchial lormula is E2(4)1(8)0DL.. The gut
forms ashort horizontal loop attached by the usual
ligaments to the body wall, and the rectum forms
a right angle with it. The stomach is short with
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about 15 folds and a slightly curved caecum. There
is a small endocarp in thc pole of the gut loop,
anothcr on the other side of the gastro-intestinal
ligament and a few long ones scattered on the
hody wall. Immature hermaphrodite polycarps,
each consisting of a single circular male folliclc
beneath a small circular ovarian sac, are arranged
in a row along each side of the endostyle, and
there are also a few scattered male follicles on
thc body wall.

Remarks: The speeimens described above from
South Australia are thc largest known. although
otherwise the shape of the colony and the rooids,
the course of the gut, shape of the stomach, and
other characters rescmble figured spccimcens
(including the type) ol A. meridiana Kott, 1985
from New South Wales. Thetwo newly recorded
specimen lots are at opposite ends of the
morphological range of this species. The Queens-
land specimens are less than half the size of
previously recorded material, and only a little
more than one-tenth the length of the newly
recorded material from the Great Australian
Bight, and they have fewer internal longitudinal
branchial vessels. stomach folds and branchial
tentacles than the South Australian specimens.
However, specimens from both locations have
closely placed apertures, numerous branchial
tentacles, and longitudinal opening of the neural
duct, 2 branchial (olds in the dorsal part of the
branchial sac, 19 rows of stigmata crossed by
parastigmatic vessels, a similarly shaped stomach
with ashort caecum and broad folds. and the same
arrangement of gonads. The gut loop of the
Queensland zooids is bent up morc than it is in
the long 7o0ids from South Australia.

The structure of both lots of zooids falls within
the range previously reported for this species and
its synonyms. The arguments for the synonymy
of Amphicarpa and Stolonica are set out in the
discussion of the genera (above).

Stolonica nodula (Kott, 1985)
Amphicarpa noduly Koll, 1985, p. 247.

DisrrisuioN
Nrw Rrcorb: Queensland (Repulse 1s, QM GH4295).
Ricorpep Rancr. The species has previously been
recorded only from Abbot Bay, northwest of Bowen,
some 150km from the new location north of Muckay.

Descripmion

The newly recorded specimens are firmly
attached to the test of a specimen of Microcosmus
hefleri, forming a fairly crowded layer of zooids
around it. Individual 7ooids are stalked or sessile.
spherical to vertically elongated and club-shaped.

279

They are joincd basally by wide membranes and
short irrcgular connectives. Both apertures are on
the more or less circular, and sometimes flattened,
upper surface of each zooid. Zooids and connect-
ing basal mcmbranes are completely covered with
a layer of sand. This obscures the sessile apertures
which are surrounded by a small area of naked
test gathered in around the contracted rim of each
opening. Thc body wall is muscular, but closely
adherent to the test and not readily removed from
it. There is no pigment in the body wall of these
preserved specimens.

In most respects the morphology conforms with
that previously reported (Kott 1985). However,
the voluminous gut loop is rather variable in its
course, sometimes forming a rather wide, open
loop rather than a closed one:; and the gonads
are variahle. In the newly recorded specimens u
row of about 6 to 8 hermaphrodite polycarps is
present on each side of the endostyle rather than
only on the right. Some of these polycarps contain
a singlc, large ovum. Othcr ova, embryos and
larvac are in the peribranchial cavity on each sidc,
and tend to distort the branchial sac and the course
of the gut, Testis follicles are not mature and there
is no sign of the accessory male glands that were
present in the Abbot Bay material (Kott 1985).

The larval trunk is 0.8min long and the tail about
1.3mm long. The larval test around the trunk has
small, rcddish vesicles scattcred in it. The
epidcrmis has about 12 parallel longitudinal ridges
each terminating anteriorly in an epidermal
ampulla. There is a large photolith and the usual
3, triradially arranged. adhesive organs.

Reamarks: Although it has not been reported
previously for this species, onc of its most
conspicuous characters — confirmed by exami-
nation of the type mateial (QM GH702 GH1309
GH2308) is the very close adherence of the
body wall to the test. Other distinguishing
characters. in addition to the 3 branchial folds,
are the fine, internal longitudinal branchial vessels.,
short stomach, small gastric caccum, long and
voluminous intestine and rectum, and the two
large lips of the anal opening.

The dark colour of the body wall observed by
Kott (1985) in freshly formalin-preserved speci-
mens is no longer present in thc same material
now in alcohol.

The gonad arrangement described by Kott
(1985) for the Abbot Bay material is not found
in the new material, which has zooids with
hermaphrodite polycarps on both sides of the
body, mature ova and embryos in the atrial cavity,
and only a single large ovum in cach polycarp
on the body wall. Thus, although there are 2 or
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3 eggs in the ovaries previously desenibed, 1
appears {rom the present specimens that only one
matures al a lime,

Variation in the condition of the gonads
observed tn this species is similar to that observed
N Stolonica qustralis (see above), and supports

the view that Amplucarpa s w synomym of

Stotonica.

Stolonica reducta (Sluiter, 1904)
(Fig. 19
Sovetu reducra Stuiter, 1904, p. 72
Stoloaivu reducrat Kot 1985, p. 236 and svnony my.

Disrein rios
New Rivorn
GHAIR3.
Ricorintn Ravor The species is recorded from the
Coral Sea and tndonesia as well as trom Iriges L
{Western Australia). The new record exignds (s known
range into lemperitte walers,

Western Australia (Atbany. QM

I semipnion

Small colonies ol sexoally immuture uptight
s00ids (up to 3mm 1all) joined by stolons, are
epizooitic on Polvcurpa flava Tound in sea grass
beds. The 4-lobed apertures arc small and wart-
like, the test wrinkled around them, and covered
with adherent sand. Three fulds are present on
cuch side. The brunchial formula is DI
HMHMOHE)OEO. The stigmata are w10 rows,
cach crassed by a parastigmatic vessel. The gut
forms & shart rounded loop with the lung rectum
extending anteriorly to the base of the atrial
siphon, There are |2 broad stamach folds
expanding distally, The proximal ends ol 1he {olds
on the inner side of the stomach terminate on
cach side of the suture lime. A long caccum is
curved in the gut loop which also encloses a small
endocarp. There ure also some ovul o elongute
endocarps scatiercd on the body wall.

Rinarws: The newly recorded specimens differ
from those previously described in hiving s shorter
stomaech with fewer folds, a longer gastric caecum
curved back into a U-shape, and sand adhering
to the test. These differences may be assoelated
with the small size and immature condition of the
material [rom Albany which, o correctly
assigned, represents a population it the southern
extreme of the range of this tropical species. The
only ather species with upright 700ids joined by
stolons. and 3 branchial folds per side are
Stolonico wruncata Kott, 1972 (with apertures in
transverse shit-like depressions, a pronounced
gastric spur. and long, narrow male follicles), S.
nodula (Kott, 1985) (with a very short guasiric
caccum), and 8. alure Kou, 1985 (with more
internal, longitudinal branchial vessels than the
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prescnt species, a characterintie slomach with i
pronounced gastrie spur, and 20 rows of stigmata
rather than the 10 to 12 of the present species).

Re-examinution ol the type specimens ol
Amphicarpa clongaia Kott, 1952 (AM Y1597
Y 1599) showed that the long, mule gonads referved
to by Kott (1952) are oval 1o elongate endocams:
and that the species s a junior synonym of
Stolopted redycta (Kot 1955),

Genus Polyzoa Lesson, 1831

Polyzoa exigua n.sp.
(Figs 16-19)

I esiise o

Tyt Liw arery Albany, Wesern Australis, eprrooi-
tic on Polecarpa flava Trom sea grass beds ( Posidon
shnsa apd Foogpstralis), coll, P, Hulching.\ Nunsiary
198K, holotype QM GH4628, paratypes QM GH4629
30.

Phe species oceurs with Molgula ncidete wnd
Stedonrea reduecta, and appears 1o be part of a flourishing
sed prass cammunity made up ot sinnlar sized organisms.

Drse b tion

Zoowds are small and dome-shaped, nol more
than Snim in diameter and up to 2mm high. The
smooth-rimmed apertures ou the upper, rounded
surface are on small, eonicul siphons, the branchial
aperture toward the anterior end of the upper
surface, und the utnal in the centre, Zoows ure
partially or completzly covered with adherent sand
particles. although the apertures are noteoncealed.
A sphincter muscle which appears from the surlace
as a white eirele around cach opening, helps te
distinguish the species from other sunilar vnes in
the same habitat. Between sand grains the slightly
translucent but rather 1ough and wrinkled test is
grey 1o hlue in these preserved and contracted
speeimens. Short stolons rudiute rom the zooids.
although the zomds do not appeur to remain
connected ta vne another,

The body wall hias a [ine mosh ol ianer,
longitudinal and outer circular museles. The duct
of the neural gland has a simple eircular opening
in the V-shaped pertubercular area. The dorsul
lamina 1 moderatelv long, but the hranchial sac
has a long, deep curve around the ventral border
and there is a long retropharyngeal groove across
its posterior ¢nd.

There are 8 rows of stignata and 3 internal
longitudinel vessels on each side. In the centre
of the branchialarca thestigmati have the formula
Floe 8.6 8,600, o accommodate the long
ventral curve of the branchiil sic there are fewer
stigmatd in the antenor and posterior rows and
the {ifth row does not reach the dorsal mid-line.
Parastigmatic vesscls arc present.
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Figs 13-21: Stolonica australis (QM GH4142) — 13, portion of colony. 14, internal organs. Stolonica reducta
(QM GH4631) 15, gut loop. Polyzoa exigua nsp. (holotype QM GH4628) - 16, extcrnal appearance,
17, internal organs. 18, gut loop; 19, mature gonad. Polyzoa nodosa nsp. (QM GH4154) 20, internal organs
on left: 21, testis follicle. (Scales: 13, 14 2mm, 15, 17 0.5mm; 16, 20 — 1mm; 18, 19, 21 — 0.2mm).
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The gut forms an almost simple, vertical loop
across the middle of the left body wall. The rather
short stomach, increasing in diameter toward its
pyloric end, is in the middle of the proximal limb
of the loop. The stomach has 12 broad folds and
ashort, straight caccum that projects into the pole
of the gut loop. The anal border is bilabiate.

Gonads are arranged in a row around the ventral
curve of the right side of the body. They arc not
all mature at once. Not more than 5 wcre found
in any one zooid. and these were irregularly
spaced, Thus, it is probable that gonads could
bc more numerous. Gonads usually were absent
on the left side ol the body, although a single
polycarp was found just anterior to the gut loop
in one specimen only. The gonads are hermaph-
roditic. The sac-like ovary has one or two large
eges and 5 or 6 smaller ones, and it opens into
the atrial cavity by a short, broad duct with a
wide opening. The testis is circular and the straight
vas deferens crosses over the mesial surface of the
oviduct.

There is a long, narrow endocarp on each side
of the body.

Remarks: The absence of connecting stolons
between the zooids in this species is unusual,
although vegetative zooids devclop, as usual, at
the end of the rather short but thick stolons. The
species is distinguished from Polyzoa violacea (see
Kott 1985) by its relatively few internal longitud-
inal branchial vessels. sandy test, short and straight
gastric caecum, and deeply curved branchial sac.

Fromi its description, Polyzoa transiucida Ritter
and Forsyth, 1917 (see Van Namc 1945} from
California differs from the prcsent specics only
in its upright, stalked zooids and tcrminal
apertures, It is possible that this apparently close
resemblance is due to convergence rather a direct
phylogenetic relationship. Nevertheless, Polvzoa
is homogenous and appears monophyletic,

Polyzoa nodosa n.sp.
(Figs 20,21)
DisTRIBUTION
Tyre Locaniry Price 1. South Australia, coll. SAS
9.4.87. 15 20m. holotype SAM E2031, paratype QM
GH4154.

DFSCRrIPTION

Colonies consist of a tangle of fine branching
and anastomosing stalks that form a great, loose
mass apparently embedded in a sandy substrate,
Small (5Smm diamctcr) spherical zooids, sometimes
sessile, but sometimes with up to 3 short stems.
are attached to the upper surface of this tangled
mass, forming a single, often compact, layer of
zooids. These probably form a mat on the surface
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of the sea floor. Both zooids and stalks arc covered
with a coating of sand. Zooids often are attached
to onc another through the sand that adheres to
the test. 'The apertures are sessile, and sometimes
stightly depressed into the upper surface. Zooids
are occasionally laterally flattened but this is
probably an artefact of their preservation. In
preservative the linings of the siphons are orange,

The body wall adheres closely to the test.
Circular muscles surround each siphon, and
longitudinal muscles radiate from them, crossing
one another as they extend obliquely down the
body. Thc 24 branchial tentacles are of various
sizes. The dorsal lamina is wide and smooth-edged.
The dorsal tubercle has a simplc, longitudinal slit.

The branchial sac has 4 internal longitudinal
vessels, no folds, and & to 10 rows of stigmata.
Usually each row is crossed by a parastigmatic
vessel, although in older zooids with 10 rows the
posterior 2 and the antcrior rows do not have
them. About 7 stigmata are present in each mesh.

The oesophagus is short, opening into a fairly
long stomach that occupies the proximal half of
the ascending limb of the gut loop and has about
15 parallel folds in its wall. At the pyloric end
of the stomach there is a long gastric caecum curled
around in the gut loop. Three ligaments from the
outer curve of the caecum attach it to the inner
curvc of the intestine. The intestinal loop is narrow
and the rectum forms a U-shaped secondary loop
with the descending limb of the primary loop. The
anal border is smooth and bilabiate. The whole
gut loop is in the posterior half of the left side
of the body,

Hermaphroditic gonads are in a single row each
side of the endostyle, 5 or 6 on the left and 6
to 8 on the right. The small. almost spherical
ovaries contain 6 to 8 cggs, and have a short,
widc oviduct. The single fan-shaped male follicle
beneath each ovary has a short duct curving out
to the side of the oviducal opening. The male
folliclc is deeply divided into about 7, sometimes
branched, lobes.

Remanrks: This species is distinguished from the
tropical Polyzoa violacea by its relatively few.
internal, longitudinal branchial vessels and its
sandy test. A long gastric caccum does occur in
Polvzoa violacea, but the stomach of the present
specics is longer and has morc folds.

Polvzoa nodosa is, likc P. exigua (sec above),
sandy. However, unlike P. exigua, it has conspic-
uous sandy stolons, spherical zooids with 4
intcrnal longitudinal vessels, a long curled gastric
caecum, and a long stomach.

Symplegma arenosa Kott, 1972 (see Kott 1985)
has sandy zooids connected by basal stolons, but,
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although assigned to the genus Svmplegnia. its
gonads ure not known. Its hiolatype has been re-
cxamined. s upright. sessile so0ids with «
pronounced terminal depression, more numerous
(15) rows of stigmata. short horizontal intestinal
loop, long rectum. short stomich and shoie
straight gastric eaecumy distinguish n from the
present species,

Genus Metandrocarpa Michaclsen. [904

Metandroearpa minisculs Kott, 1983
(Figs 22.23)
Metandrocarpa mintsela Kott, 1985, p. 154

Distwinunios

New Rrcorps: Queensland (Mdreton Bay, Pl
Lookout, QM GHA4264 GH4266).

Like the syntypes. the newly recorded specimens were
taken in the intentidul zonu in vrevices in rocky
nulcrops on a sundy beach. They were found closety
associnted with u sand-adapted launa thal wncluded
Perophera suhulosa n.sp. a sandy undescribed Aplidiuei
sp. algae and coelenterates.

Ricorbt o Rasce Previoush known from a single
record at Mission Reach. northern Queenshand,

DESCRIPTION

Spherical. sessile zoouds about 4mm diameter
to small club-shuped ones which natrow poste-
riorly to single stems about the same length as
the zooids. These are altached Lo basal stolons.
Colonies form a mat over the substraie or they
fill creviees between the associated [auna so that
aggregates of diverse taxa have a level, sandy
surface.

The apertures of zouvids are obscurcd by
adbering sund. Internalty, they are on short eonical
siphons directed away from vne another. Cireular
muscles surround each siphon and the body.
Longitudinal muscles radiate {rom each siphon.
The dorsal lamina is a wide membrane. There arc
4 internal longitudinal vessels in the branchial sac.
and stigmata, in & rows, have the formula
E6,6,4.45DL. The simple gut Joop lies in the
dorsal half of the body and is more or less vertically
oriented. The descending imb, opening at the base
of the atrial siphou. is longer than the ascending
one. The oesophagus is shorl, and its opening from
the branehial sae is about halfwav down the body.
e short stomach with 8§ to 12 broad folds
occupies anly a small part of the asecending limb
of the gut loop. A short caecum increases in length
with increasing numbers of stomuch folds it
1s straight in zooids with 8 stomach folds and
curved in those with [2.

Usually 5 tong. vertically-criented. oval male
Jollicies are i the posterior curve of the body
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on the right side, Thewr short ducts are ol lhe
antertor end ol cach follicle. A single male follicle
is on the left side of the boady ventral to the put
loap, A variable number (up to 3 on cach sidv)
ol smull, sac-like, 3- or $-egg ovaries are present
Just posterior to the male lollicles on both sides
of the body. Many of the sooids that were
examined had developing embryos and larvae
tying irce in Ihe penbranchial cavity (colonmes
collected in June). The larval trunk 15 0.5mm lang,
and hay the same structure as larvae [row the
syniype zoouls.

There are a lew round. flat-topped endocarps
on the body will.

Rimarws The newly recorded zooids have
more numetous stomach folds than the smaller
syntypes, amd they have a gastric caceum,
However, the gut lonp has the same erientaiion
in both specimen lots, the branchial sucs ave the
same, the gonads (which vary in number in hoth)
are smilarly arranged and the specimeny ac
sufficiently alike 1o be considered conspeciiic

The 3 Metandracarpa spp. recorded Tom
Australia are all sandy and resenible one another.
Although the gonads of M. mdica Kott, 1972 are
not known, the 2 other species have large, clongute
male follicles in the postero-ventral part ol the
body, and 4 vanable number ol sac-like ovarics,
rather irregularly arranged, posterior and veniral
to the male follicles. The Western Australian
Muetandroearpa ogitata Kott, 1985 15 larger el
better develaped than either 3. indica Trom
Westein and South Australiv or the present
species. The last two species, are similar in miny
respects, both having 4 internal longitudinagl
hranehial vessels and 9 (or (0). und 8 rows ol
stigrnata, respectively. The key character used by
Kott {1985) 1o distinguish these twa species, 177
the absencc of the gastric caccum, is now invalid,
since the caecum is now known to be present
bhoth species, although it i longer in A, indica
than in M. miniscula. Mewndrocarpa indica can
he distingwished from AL munscuda by its sessile
and flattened, rather than stulked and upright.
rooids, and its tong. pointed, atrial xiphon.

Genus Botryllocarpa tHuartmiever, 1911

Botryllocarpa clongata p.sp,
(FFigs 24 26)

S TOVEH TR TEAN
Tyl Lacaray Phillip 1. Bass Stran. Vietora,
caves. coll. Wo Tieges, Novamber 1956, holotype AM
Y2122
Drscwnetion
The holotype calony s parrow, almost e L
drival. and branches ilong a stem of secaweet The
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test is glassy and transparent. Zooids, arranged
in 2 rows, one along cach longitudinal border of
the colony have their longitudinal axes parallel
to one another, The terminal branchial apertures
all face the outer edge of the colony. and the atrial
apertures, which are near the posterior end of the
horizontal zooids. face toward the centre of the
colony. Large, spherical, terminal ampullae of the
test vessels are scattered in the test between the
7001ds.

Zooids are only about 2mm long. The margins
of both branchial and atrial apertures appear to
be smooth. The body wall is very delicate and
the organs embedded in it are readily dislodged.
A narrow ring of fine muscles surrounds each
aperture, and fine, inconspicuous, longitudinal
muscles radiate only a short distance from each
aperture. Of about 16 branchial tentacles of
various sizes found just inside the branchial
aperture, 4 are quite long. The dorsal lamina is
long and smooth-edged but narrow. Anteriorly
it flattens out and extends across the prebranchial
area to the tentacular ring as a lairly broad raised
area with the simplc opening ol the neural duct
in the centre. The peripharyngeal bands terminate
on each side of this raised area.

Three longitudinal vesscls on each side of the
body cross 9 rows of stigmata, which have the
formula DL10,6,5,4C. The oesophagus is short,
bending ventrally and anteriorly from the
oesophageal opening at the posterior end of the
branchial sac to open into a barrel-shaped
stomach, There are 8 broad, parallel, longitudinal,
gastric folds and a short, straight pyloric caccum.
The stomach occupies the proximal half to two-
thirds of the ascending limb of the gut loop and
is longitudinally oriented. The intestine curves
around laterally and posteriorly to lie outside and
close to the ascending limb of the gut toop. The
rectum is relatively short and curves around the
outside of the oesophagus onto the dorsal surface
to open near the atrial aperture. The anal border
is smooth and bilabiate. The gut loop occupies
the posterior half of the left side of the body.

A single testis on cach side of the body lies
anterior to the gut loop on the left and halfway
down the body on the right. Fach consists of a
single, fan-shaped to circular follicle deeply
divided into 3 to 5 tapering lobes. A short vas

Figs 22-28. Mewandrocarpa miniscula (QM GH4264)
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deferens opens directly into the atrial cavity.
Ovaries are not present in this colony,

Remarks: The type species, Bortrvilocarpa
viridis (Pizon. 1908) from Indonesia, was assigned
originally to Protobotrvifus (Botryllidae). Hart-
meyer (1911) erected Botryllocarpa in the
Polyzoinae to accommodatc it, believing that the
Botryllinae, with their cloacal systems, were
distinct {rom the separately opening Polyzoinae.
Since then, Kott (1985) questioned whether the
genus was distinet from Chorizocarpa Michaelsen,
1904, which also has 3 intcrnal longitudinal
branchial vessels but dioecious gonads, the male
and female on opposite sides of the body.

Tokioka (1972) betieved the genus to be a
synonym of Symplegma, despite the differences
in the number of internal longitudinal branchial
vessels, He reported that crowded specimens of
Symplegma do show variations in the number of
these vessels, sometimes having only 3 rather than
the characteristic 4. However, this is apparently
an abnormality impressed by the environment
rather than a genetic difference. Other differences
between the genera reinforce the difference in the
branchial sac. Musculature of Symplegma spp.
consists of an inner layer of longitudinal fibres
and an outer layer of circular fibres. and the
apertures become frilled when contracted. in the
present genus the musculature is less developed
and the apertures remain smooth-rimmed even
when contracted. Further, the test of Symplegma
is delicate and easily torn while that of the present
genus is firm and gelatinous, and Symplegma spp.
appear to be more prolific vegetatively with zooids
usually being crowded in the test.

Botryllocarpa and Chorizocarpa are not readily
separated, for apart from differences in distribu-
tion of male and femalc gonads, both genera have
similar colonies, the same firm, glassy test. 3
internal, longitudinal branchial vessels on each
side, rather limited musculature, plain-rimmed
apertures, a simitlar number of rows of stigmata
and stigmata per row, and both appcar to have
the same rate of replication. Nevertheless, in the
three known species of Chorizocarpa (see Kott
1985) the male gonad is on the lelt and the female
on the right, while Borrylfocarpa has both male
and female gonads on both sides of the body. The
two genera are therefore regarded here as distinet.

22, right and left sides of the body from outside: 23,

gut and gonads from inside body wall, Botrvllocarpa elongata nsp. (holotype AM Y2122) — 24, portion
of colony: 25, zooid from ventral surface; 26. gut loop from left side. Borrvllus stewartensis (QM GH4262)

27, body removed from test from left side. Botrvlius ruberatus (QM GH4274)
2nim, 25 28

test from left side. (Scales: 22, 23 lmm; 24

28, body removed from
- 0.5mm).
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Botryllocarpa elongata n.sp. and the type
Botrytlocarpa viridis (Pizon, 1908) have the same
4 large branchial tentacles, 9 rows of stigmata and
a longitudinally orientcd stomach and gut loop.
However, in Pizon’s species the atrial aperture is
opposite the third row of stigmata rather than
in the posterior half of the body, and, although
the reetum is longer than in the present species.
the descending limh of the gut loop is shorter.
The longer rectum appears to be associated with
the anterior position of the atrial uperture about
one-third of the body length from thc branchial
aperture, rather than in the posterior end of the
hody as it is in the present species. In addition
to the circular muscles around the apertures B.
viridis has longitudinal bands between the
branchial and atrial apcrtures that are not present
in the Australian species; the male gonad has two
separate follicles in B. viridis but only one in B.
elongata; and there are only 8 stomach folds in
the latter species, but 11 to 14 in B. viridis.

There are only 3 rccords of the genus Botryl-
locarpa. viz. the typc from Indonesia; Borryllo-
carpa pizoni (Tokioka, 1972) from the Pacific
coast of Costa Rica (which despite its geographic
separation is apparcntly a junior synonym of the
typc). and the prescnt species.

Subfamily BOTRYLLINAE Adams and Adams,
1858

Genus Botryllus Gaertner, 1774

Botryllus stewartensis Brewin, 1958
(Fig. 27)
Bortryllus stewartensis Brewin, 1958, p. 444. Kott 1985,
p. 269 and synonvmy.

DisrrigrT108

Nrw Recorps. Western Australia (Albany, QM
(iH4632). New South Wales (Port Hacking, AM Y2133).
Quecensland (Morcton Bay, QM GH4262). Western
Australian spccimens are epizooitic on Polycarpa flava
from sea grass ( Posidonia sinwosa and P. ausiralis), those
from Queensland are from about 6m off Dunwich, and
New South Wales records are from Little Turriel Point
from 20m.

Recorprir Ranar South Australia (Spencer Gulf).
Victoria (Port Phillip Bay and Ninety Mile Beach), New
South Wales (Por1 Kembla and Port Stephens), and
New Zealand (Stewart and South Is.).

DescripTiON

The newly rccorded material from castern
Australia forms compact colonies consisting of
sandy, upright stalks up to 2cm high and 0.5cm
diameter with a (lat terminal surfacc onto which
the zooids open around a central cloacal aperture.
Adjacent stalks adhere to one another through
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their attached sandy coating. The stalks compris-
ing one colony are all of even height and thcir
flat terminal surfaee, with thc cyclamen pigmen-
tation of the zooids apparent through the sand,
appear [rom the surface as a compact mosaic.
Some stalks are wider, flat in section, and
subdivided terminally into zooid bearing heads of
the usual diameter.

The zooids have 12 rows of stigmata with the
formula E5,.3,3.4,D14,2.3 4E. The horizontal gut
loop is slightly posterior to the branchial sac. There
are 12 broad folds in the wall of the short, barrel-
shaped stomach. and a relatively short caecum
curves into the gut loop. Larvae are present in
the peribranchial cavity of Moreton Bay specimens
collected in August. There ts a large, lobed testis
on cach side — just anterior to the gut loop on
the left.

Colonies from sea grass beds at Albany are
small. cushion-like lobes with relatively short
stalks and immature zooids.

RiMmarks: Zooids from both newly recorded
specimen lots from eastern Australia differ from
South Australian material in having a larger
interval between the endostylc and the ventral fold
on each side, 12 (instead of 10) stomach folds,
and a morc deeply subdivided testis. These do not
appear to be more than population differences.

Botryllus tuberatus Ritter and Forsyth, 1917
(Fig. 28)
Borryllus tuberatus Ritter and Forsyvth, 1917, p. 461.
Kott, 1985, p. 271 and synonymy.

DS IRIBUTION

Niew Recorps: Queensland (Moreton Bay, QM
GH4274).

Rrcorpro Rance: The species is known from
Cockhurn Sound (Western Ausiralia) and from Hervey
Bay northwards to Lizard 1. {Qucensland) as well as
from the western and castern Pacific, and Japan. It is
not impossiblc that convergencc and simplification in
these small 7ooids has obscured species differences, and
that the eastern and western Pacific populations arc not
conspecilic,

Descririion

Living specimens have well-formed orange
zooids 1.6mm long. arranged in circular systems
in a colourless test. In preservative the zooids are
dark. Thcre are about 12 tentacles of various sizes.
The stigmata are long, and are arranged in 4
regular rows with the formula DL 3,3.3.5E. The
slightly curved, horizontal gut loop is in the
posterior cnd of the body. The barrel-shaped
stomach, with & broad folds and a curved caecum
with a terminal bulb, occupies the middle of the
ascending limb of the gut loop.
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Remarks: The newly recorded specimen hus
larger zooids and more branchial tentacles than
previously recorded for this species. The stigmata
are long and rectangular, and the rows of stigmata
are regular, reaching from the endostyle to the
dorsal lamina without a shorter interstitial row
being present ventrally. The stomach is longer and
more barrel-shaped, and has slightly fewer folds
than the 10 previously recorded. Nevertheless.
700ids are in regular circular systems in a clear
test, the atrial aperture is small and circular and
produced dorsally on the end of a conically
expanded dorsal surface, there are the same
numbers of stigmata in each row, and the gastric
caecum is identical with that previously described.
The differences between the present colony from
Moreton Bay and the previously described
specimens {rom the tropics could be associated
with its better developed zooids.

Family PYURIDAE Hurtmeycr. 1908
Genus Pyura Molina, 1782

Pyura arenosa (Herdman, 1882)

Cynrhia arenosa Herdman, 1882, p. 140.
Pyura arenosa: Kott, 1985, p. 289 and synonymy.

DistriBUTION

New Rrcorp: Victoria (Bass Strait, MV F534197). The
record is from 52m.

Recorpry Rancr: The species has been recorded
from the eastern coast of Australia from Mission Beach
to Bowen, from Houtman’s Abrolhos in Western
Australia and from Indonesia, Torres Strait and the
Arafura Seca.

This is the first record of this species {rom temperate
waters.

DESCrIPTION

The new record is of a single spherical, sandy
specimen lem long. The characteristic {lattened,
leaf-like overlapping spines line the siphons and
continue onto their outer surfaces and over the
antcrior half of the test, where they are obscurced
by adherent sand.

Pyura rapaformis n.sp.
(Figs 31.32)
DistriBuTION
Tyre Locarity: Western Australia, Cottesloe, on
upper surface of reef near pylon, 2m, coll. L. Marsh
30.12.86, holotype WAM 190.87, paratypes WAM 27.87,
QM GH4309,

DEScrIPTION

Individuals are turnip-shaped, more or less flat
on their upper surlace which is circular and about
3cm in diameter. The 3cm long body tapers to
a long (7em), narrow (0.5cm), flattened posterior
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root that terminates in short branches. Crowdcd
vertical papillae (up to 1.5mm long), some
cylindrical and some flattened lamellae, projeet
from the surlace of the test and thesc and the
test between them are covered in sand. Individuals
adhere to one another through the sand that covers
them, and through the vertical sand-covered
projections that interdigitate with those of
adjacent individuals. The upper surfaces of the
individuals in an aggregate together form an even
platiorm. Individuals in the aggregate adhere to
one another along their length, and as they taper
posteriorly their basal root-like processes on the
undcr surface of the aggregate arc relatively close
together.

Both apcrtures are close together on short 4-
lobed siphons in the centre of the upper surface.
The lobes on the facing sides of each siphon are
larger than the outside ones so that the openings
arc directed away {rom onc another. The lobes
of the apertures arc also covered with projecting
papillae, similar to those on the remainder of the
body. and these and the sand that adheres to them
obscure the openings. Papillae are not present on
the root where the surface test is densely
impregnated with sand. The test itsell is relatively
thin and transparent, its strength conferred by the
adhering sand. projecting papillae, and the
adhering test of adjacent individuals, The internal
test of the stalk 1s soft and pierced by 2 wide canals.

Siphons are lined with pointed, overlapping
hollow spines, Imm long, with a long slightly
expanded base and a long but constricted opening.
The point extends anteriorly in line with the base
and is only very slightly curved. The posterior end
of the base terminates in 4 rounded swellings.
These spines are light green in preservative.

The body wall has a thin, outer layer of circular
muscle fibres which are particularly crowded on
the anterior half of the body. Internal longitudinal
bands terminate in short branches at the posterior
end of the body on the right and just anterior
to the gut loop on the left. The body comes to
a point posteriorly and a thin projection from it
extends into the posterior root. Therc are about
20 long, sickle-shaped tentacles of various sizcs,
branched 3 times. The first-order branches are
relatively long and give the tentacles a fcather-
like appearance. The prominent dorsal tubcrele
has a deep slit with each horn spiralling inwards
about twice, and thc open interval directed
lorwards. The peritubercular area is relatively
shallow.

There are 6 wide, overlapping branchial Tolds
on each side. The branchial formula is
E2(7)3(16)3(19)3(22)3(20)2(22)1 DL. Eight stig-
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mata per miesh are present in the centre of the
branchial sac. The dorsal lamina, consisting of
pointed languets, is long, the cesophageal opening
being ul the posterior end of the branchial sac.

I'he gently curved gut loop encloses abouot ()
pairs of large polyearp saes, The fiver is large,
branching ofl’ the ascending himh about halfway
aloag its length, There is only a single accessory
diverticulum proximal to the main hiver divertie-
ulum. The anul horder i« plain. There are
numerows, branched and lohed endoeurps an both
gut and gonads.

Rismarks The specics is passibly most closely
related to Pyrura tavmgnensiy lrom the south-
castern corner of Australia. The position of the
apertures (elose togethier on the upper surtace) the
siphonal spines, the ewrcular hody musculature.
the feathery branchial wntacles, the double spirul
opening ol the neural gland, the large overlapping
folds of the branchial sac. the coorse of the gut.
and the endocarps on gut loop and gonad sucs
arcall similarin £ rasmanensis and P. rapaformis,
However, the aggregates ol P taymanensiy ure
trregular, and do not Torm an even platform us
do apgregates ol the present species. he
Tasmanian species hus o more protuberant dorysal
tubercle, und has more internal longitudinal
vessels in the interspaces. However, the principal
distinctions between the two specics are found in
the test. The test ol P rasmanenyis is sandy with
wrinkles and ridges hut lacks the projecting
papiliae ol the present species, and it has a short
stetn or tults of postedior, root-like extensions that
hold the aggrepates together. rather thun the
single. long, posterior root of the present species.

Pyura tasmanensis Kotr, 19535
Lvure tasmanensds kot 1988 p. 330

| SIS ST TTATS

New Rrcorp New South Wales {Bermagin, AM
Y2174). The new record is from about 300m,

Rryormry Ravar Previows records ame trum the
castern coast o) Tasmama, mostly sfarm debris collected
from beaches. but one specimen lotis known lrom 154m
The new record sugpests o wider tange 1o the north
odeepel waters of the eastern Austyalin contineatal
sbedl,

Gepus Ctenicella Lacarze-Duthiers, 1877

Crenicella antipnda Kott, 1972
{Fig. 29)
Cremeclla annpody Kot 1972a. p. 44 1985 p. 339,
[BSTRIY

Niw Ricorps South Awstralis (Tipara Reel, QM
L 4R49),

MEMOIRS OF THE QUEENSLAND MUSEUM

Previons sy Recororp: St Vineent und Speneer
Gulls duoctuding Tipara Reel) 10 20m.

Diseriprms

The specimen s large, shghtiy laterally flsttened,
and deeper than its height. The rim of test that
surrounds the upper surface is discontinuous,
made up of a number of upnght sandy ridges.
Trregular sandy lobes are also present on the upper
surfuce between the apertures, obscuring them.
Despite these srregularities of the outer surface
ol the sandy test, the internal cavity is regularly
oval with 4 smoath lining.

A band of rather Hat, asymmetrical, hollow.
comeal spines surround the outer part of cach
siphon lining, The free pointed tip of each spine
is short, the base long and open. and the outer
surfisce ol the cone (fucing the lumen of the siphan)
long. and flattened and scate-hke postenarly.

['he gt is large, the rectum swollen with faccal
mateial, asis usual Tor this species, and the sessile
liver has ihe usual crowded parallel wbules
embedded in the body wall aver the pyloric region
of the put. The gonad is degenerate. embedded
in the hodv wall dorsal to the gut loop, The
specimen appears Lo be sehescent.

Rimarks Owing to the sandy ridges around
the upper surface of thiy specimen it resembles
Pyura stolonifera. Tt especially resembles  the
rather squat, sundy. estuarine and the sandy,
tuberculate, juvenie forms ol P swoloaifera.
Further. the sandy lobes between the apertures
superficially resemble the siphons of the later
species. However, in P, stolonifera the rim around
the upper surfuce is o told rather than a solid
ridge ol test; and the body wall of the sood is
similarly folded. the anterior surlace., including the
siphons. heing depressed into the rest of the body.
In C. antipoda the body has i smooth aval outhne
when removed from the Lest.

Fhe siphonal spines. which presviously have been
averlooked o this species. also resemble those ol
Pvura siotonifera (see Fig, 3} as well as those
of P spinesa and P. spinifera (see Kot 1983).
However, the free pointed tip of the spines of the
present species is shorter than in any other speeies.

Genus Haloeynthia Verrill and Rathbuen, 1879
Halocynthia papillosa (1 innacus, 1767)

Aveidio papifoxa Linneuns, 1767, p. 1087
Halow vathia popillosu Kot 1985 p. 344 und svnony oy,
D5 e 1o

New Revorrs New Somth Waldes (Fhzabeth Reel,
PS04, 20 37'S, about SO0km F. of Graftan, AM
V2140, The single speeimen was taken from thn m
the Tagoon of this isolated coral reef,
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ReEcorRDED RANGT. Atlantic coast of France. Medi-
terranean, Queensland (Heron 1,),

Ri1naRrks:

The newly recorded specimen is identical with
that previously recorded from Heron 1. and with
the specimens from the northern hemisphere. The
two records from well separated coralline locations
off eastern Australia cannot be reconciled with
the previously recorded range of this species.

Genus Microcosmus Heller, 1877

Microcosmus curvus Tokioka, 1954
(Figs 33-35)
Microcosmus curvus Tokioka, 1954, p. 263; 1967, p.
215. Renganathan, 1983, p. 929,
Microcosmus exasperatus: Monniot and Monniot, 1987,
p. 125 (part, Figs 50c.e).

DistrisuiioN

Ni1w Rrcorn Queensland (Heron 1., QM GH3814).

Rrcorpep Ranar. Palau Is.. Marianas Is., Wake 1.,
Tokara s, India (Gulf of Mannar). The synonymy of
specimens assigned to A, exasperatus by Monniot and
Monniot (1987) extends the known range of . curvuy
to Tahiti.

Drscrirmion

The newly recorded specimen is 2cm high and
1.2em wide. The branchial aperture is terminal,
directed downwards, and the atrial aperture, from
the antero-dorsal surface, is directed obliquely
upwards. The posterior two-thirds of the body was
buried in coralline sand and lacked pigment.
However, the anterior one-third projected from
the substrate and was, in life, a red-hrown colour.
Irregular projections of the surface are present on
the anterior part of the body. Therc are white
stripes down the outside of the siphons. The test
is tough and leathery.

The siphonal lining has minute, overlapping,
llattened, pointed spines not more than 0.02 to
0.03mm long. The posterior end of the base of
the spine flarcs up slightly, rather than being
turned under into a hook as in Microcosmus
exasperatus (sce Kott 1985). Spines near the outer
part of the siphon are shorter than those at the
base and are less pointed, sometimes having almost
rounded tips. The body wall is strong and
muscular. The branchial tentacles are bushy. The
opening of the neural gland, on the dorsal tubercle,
forms a single coil ahout one and a half times
in a clockwisc direction Irom the eentre. The neural
ganglhon is long, extending from beneath the
dorsal tubercle to the base of the atrial siphon,
There are small, finger-likc papillac projecting
from the peripharyngeal band.

There are 6 conspicuous branchial folds on each
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side of the hody and a seventh rudimentary one
on the left nearest to the endostyle. Internal
tongitudinal vessels have the Tormula
EN3)1(8)2(10)2(12)2(1 H2(11)1DL. There are 4 to
6 stigmata per mesh.

The oesophagus is moderately long and opens
into an expandcd pyloric region with parallel liver
lamellae in its wall. The lamellac in the proximal
part of the pyloric region are papillated, The gut
loop is open at the pole, and is slightly curved
around the posterior border of the body. The anal
border is smooth and bilabiate.

The left gonad crosses the descending limb of
the gut loop. The right gonad is in the postero-
ventral quarter of the right side. Both gonads are
slightly lobed at their broad proximal ends, and
the narrower distal ends curves up parallel to the
proximal end to form a deep U. The gonoducts
are dirceted anteriorly - toward the branchial
rather than the atrial apertures. Three or 4
scattered groups of small, pear-shaped male
follicles are closely applied to the sides or mesial
surface of each ovarian tube,

A few small endocarps arc on the gut toap.

Remarks: There is. in this species, some
variation in the presence ol tubercles on the
antcrior part of the test, in the number and
direction of coils of the opening of the neural gland
and 10 the curves of the gonads (see Tokioka 1967).
Nevertheless, the species 1s well characteriscd and
is distinguished readily from others in the genus.
Microcosmus curvies is possibly most closely
related to M. miadagascariensis, both having entire
gonads with the left one sometimes crossing the
gut, and similarly shaped siphonal spines.
However, the present specices is distinguished from
M. madagascariensis by its smaller siphonal
spines. rudimentary seventh fold usually present
only on the left side, undulating and curving
gonads with the gonoducts directed anteriorly,
small pyriform male follicles on the sides and
upper surface of the ovary, shallow curve of the
gut loop. long neural ganglion, and usually the
coiling of only a singte horn of the opening of
the neural gland.

The synonymy of this species with M. exaspe-
raruy suggested by Monniot and Monniot (1987)
is invahid. M. exasperatus differing in many
characters, most noticeably in the longer siphonal
spincs with a basal hook, divided gonads.
orientation of its gonoducts toward the atrial
aperture, and double spiral coil of the opening
of the neural gland. Some of the specimens from
Tahiti (Monniot and Monniot 1987, figs 50C and
E) are almost certainly M. curvus, having
anteriorly directed gonoducts, Other specimens
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(see Monniot and Monniot 1987, figs 50A. B and
D) have their gonoducts directed toward the atrial
aperture, and probably are specimens of M.
exasperatus. However, without information on the
siphonal armature a definitive identification of
these specimens is not possible.

The specimens dcscribed by Tokioka (1967)
from Wake 1. containcd viviparous larvae. This
is entirely consistcnt with the orientation of the
gonoducts. Viviparity has not previously been
reported in this genus.

Microcosmus madagascariensis Michaelsen, 1918

Microcosmus madagascariensis Michaelsen, 1918, p. 20.
Kott, 1985, p. 351 and synonymy.

DistriBuTiOoN

New Recorps. Queensland (Moreton Bay, QM
GH3883). The newly recorded specimen is from 6m

RicorpEp Randar, The species is known f{rom
Western Australia (Broome and Albany) and from
Malagasy. The new record from Moreton Bay, in
cxtending the previously known range in the Indian
Ocean into the Western Pacific, indicates that the species
has a tropical Indo-Wecst Pacific range. However, there
is no indication yet that it extends around the temperate
southern coast of Australia as the pan-tropical species
Microcosmus exasperatus and M. helleri are known to
do (Kott 1985).

DESCRIPTION

The newly recorded specimen is almost spherical
and about 2cm in diameter. The apertures are on
short, only slightly protruding, naked siphons.
However, the remainder of the tough, hard.
relatively thin, smooth test has a dense coat of
sand adhering to it. The body wall is muscular.
The flattened, pointed siphonal spines, 0.1mm
long, have a long, open base with its narrow
posterior border flaring up slightly. Both horns
of the opening of the neural gland spiral inwards
once only. The neural ganglion is half the length
of the dorsal lamina. There are 8 branchial folds
on each side of the body. The gut loop is long
and narrow, curving around the postero-ventral
curve of the body und reaching at least two-thirds
of the distance up the ventral border of the body.
Broad gonads with short branches or lobes
projecting from each side are deeply embedded
in endocarp-like thickening of the body wall. The
testis follicles are long and branched. lying in a
layer beneath each ovary and projecting out into
the body wall around the sides of the ovary.

Figs 29-30: Cienicella antipoda (QM GH4849) — 29, siphonal spines. Pyura siolonifera
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Remarks: The specimen is smaller than the ones
previously recorded from Australia, it has 8 rather
than 7 branchial folds, and its gonads are not so
conspicuously branched. Nevertheless it has the
characteristic long, flattened siphonal spines, long
gut loop. cndocarps on the gut and endocarp-like
thickcnings of the body wall cnclosing the gonads.
Its long, branched, male follicles beneath the ovary
and spreading out around the sides are unusual
for this genus, although similar male follicles do
occur in Microcosmus planus and M. stoloniferus
(see Kott 1985).

Microcosmus planus Kott, 1975

Microcosmus planus Kott, 1975, p. 15; 1985, p. 353.

INSTRIBURION

Niw Rrcorp Victoria (Bass Strait, MV F54211). The
specimen was taken with AMolguda mollis on a sandy
substraic.

Rrcornen Ranar The species previously was known
from a single location at 31m, Elliston Bay, Great
Australian Bight.

DESCRIPTION

The newly recorded specimen is 1.5cm in
diameter including the sandy coating. It has
the samc laterally flattened circular shape with
a thick ventral keel, as well as the other
morphological characters of the type material
including the sessile apertures, siphonal spines,
long dorsal lamina, and sinuous gonads with the
left one outside the gut loop. The long, branched,
male follicles are beneath and projecting out
around the sides of the ovary. It differs from
previously recorded specimens in having 8 rather
than 7 branchial folds on the left side, although
only 7 folds are present on the right.

Microcosmus stoloniferus Kott, 1952

Microcosmus stoloniferus Kott, 1952, p. 291; 1985, p.
359 and synonymy.

DisarisuTioN
Niw Recorps: Torres Strait (QM GH4833 6).
Rrcorpri Rance: Formerly recorded from South
Australia, Tasmania and through Bass Strait and north
to the vicinity of Lizard 1. The new record extends the
known range of this species into the high tropics.

Rirmarks: The newly recorded specimens
(dredged from the sea floor) are numerous but
small. characteristically sandy. usually tapering to
a point posteriorly, but somc with the posterior

30a. siphonal spines

from juvenile, Arrawara, NSW (QM GH2246); 30b.c, siphonal spines from large coastal specimens, Albany,

WA and Tweed River. NSW (QM GH4646 GH4892). (Scales: 29,30

0.05mm).
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31, external appearance; 32, gut and gonads.

Figs 31 40: Pvura rapaformis n.sp. (holotype WAM 190.87)
Microcosmus curvis (QM GH3814) 33, external appearanee; 34, body removed from test; 35, internal organs.

Molgula calvata (SAM E2088) 36, opening of oviduet. Molgula incidata (QM GH4633) 37, portion
of branchial sac: 38, internal organs; 39, right side of body, external view. Eugyra millimetra (MV F51475)

40. gonad and kidney on right side. (Scales: 31 2cm; 32, 33 Smm; 34, 35 - 2mm; 36, 37 - 0.2mm;

38 40  0.5mm).
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to the vas deferens across the mesial surface of
the ovary. The vas deferens projects shghtly into
the atrial cavity and is directed dorsally.

Almost spherical. tailed larvae, with an otolith
hut no ocellus. are present n the atnal cavity ol
these specimens which were collected in Japuary
The species 15 Viviparous.

Remaris The newly recorded specimens are
dorsp-ventrally (rather than laterally) Nattened.
and Lhe coiled stigmata around the infundibula
are better developed than those described {rom
eastern Australia. However, the consistency of the
test, shape of the body, disposition of muscles,
course of the gut, form of the gonads, :nd
viviparons habil are the same as in the tvpe
material,

Molgula rima Kott. (972
Waolgido rinwe Kott 19Y72h, p. 250, 1985, p. NS

Lisvmsunos

Nrw Reeonrb Victoria (Bass Strait MV IS4200). The
simgle speeimen 1y Irom 52m.

Ricomin n Ravey Thespecies previpusly was hnowa
only to 10m in Moreton Bay, Queensland,

Drscrirtion

The newly recorded specimen is characteristi-
cally laterally flattencd. and sandy, with a thin.
tlaccid test that has long. hair-like extensions to
which sund adheres. The left gonad extends
dorsally. from deep in the secondary gut loop.
parallel to the descending limb of the primary loop.
I'he distal end ol the gonad, from which the
gonoducts curve over toward the atrial aperture,
15 located anteriorly. The right gonad forms a loop
some distance anterior 1o the anterior end of the
kidney. The gonuds have the usual long, branched,
male follicles around the outside of the long ovary.

Remanrks This spectes 1s small. inconspicuous,
and may well occur along the eastern coast,
hetween the geographically isolated locations from
which 1t is known at present. The differences
between this species and Molgufa malvinensis.
which has similar branched male follicles around
long ovaries, are conlirmed n the present
specimen. Although in M. malvinensis the left
gonad curves around in the secondary gut loop,
it is oriented in the same direction as the gnt,
its distal end (with the gonoduets) opening toward
the distal end ol the gut. In the present specics
the lefi gonad is oriented in the opposite direction,
ity distal end directed toward the proximal end
ol the descending himb ol the gut loop.

MEMOIRS OF THE QUEENSLAND MUSEUM

Genus Eugyra Alder and Hancock, 1870

Eugyra millimetra Kott, 1985
(Fig. 411)
Eugvra millimeira Kolt, 1985, . 391,
Disiginrnieny

Niw Rrcowin: Victons (Western Porl, MV 25324y
£53321 F53302). The new records are from 15m

Ricorim Rason §he species was previously known
from only a single specimen lot tuken from Shm in Bass
Stritit,

DesciirioN

Two specimens (MV F5329Y9) ure almost
spherical with a delicatc stalk as previously
described. However, the other specimen lot is of
minute ( Imm diameter) juvenile specimens fixed
by the whole of their left side to fronds of weed.
The test on the lower (Iefl) side of the body is
thin and teansparent, while that on the upper
(right) side is covered with sund, These small
individuals sometimes le close tugether. often
gttached w the sand on one another’ test,

The muscle band across the dorsal surlace
reported by Kott (1985) is sometimes, but npot
always, present, [tis formed when separate bands
in that region contract and appear to coalesce to
form a single, wide hand. The green stomach has
line, parallel, glundulur ndges in it wall as well
ay deeper grooves thut divide 1t into 4 sections
(sece Kott 1985).

Remarxs: Kott (1985) used the presence of a
single. wide, muscle band across the dorsdl surface,
and the posterior Nexure of the right ovary to
distinguixh this species from others in the genus,
The former oceurs only when the separate bands
10 this region contract together to form a single,
wide bund., However, in immature specinmens
without developed ovaries the division of the
stomach wall into 4 broad scetions provides a
reliable character to distinguish this species Irom
others.

Genus Pareugyrioides Hartimeyer, 1914

Pareugyrioides exigua (Kott, 1972)
Holgula exigua Koil 1972b, p. 249; 1985, p. 394 and
synonymy,

s rristion

Nrw Ryecorps: Vietoria (Western Port, M VS4208:
Bass Strait, MV F513201-53199) Specimens were tiken
al 55m.

Ricorptn Rasar The species has previously been
recorded lrom Bass Slrait. Moreton Bay (Queensland)
and (ndonesia. Individuals are smalt (usually less than
tem diameter) and sundy. and very likely will be found
1o oceur al intermediate locations.

DesciaetioN
The newly recorded specumens are small, about
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Cook also completed the line drawings lrom the
authot’ sketehes.

Collecting at Heron 1. was made possible
theough Marine Science and Technology Grant
831320 to the author and C. Hawkins.
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INDEX TO TAXA

(Taxon descriptions and figures in bold)

Agnesia glaciata, 295
Amphicarpa, 277 279
duploplicata, 295

elongata. 280
nodula, 277
Ascidia,
aenigmatica, 267
germnata, 295
granosa. 267
papillosa, 288
scaevola, 295
Ascidiella aspersa, 295

Botryllinae, 286
Botryllocarpa, 283 284
elongata, 283-86
pizoni. 286
viricis, 284 286
Botryllus,
stewartensis, 285 286 295
tuberatus, 286

Chorizocarpa, 284
Cnemidocarpa, 268
barbara, 268-70

hythia, 270
digonas, 270
lobara, 270
tripartita, 270
Crenicella, 288
antipoda, 288 290

Ecteinascidia, 268

turbinaia. 268
Eugyra millimetra, 293 294 295
Eusynstyela, 276

grandis, 273 276

monotestis, 276

tarona, 276 277

Halocvnthia, 288
papillosa. 288

Hartmeyeria formosa, 292

Herdmania momus, 295

Metandrocarpa, 283
agitaia, 283
indica, 283
miniscila, 283 285

Microcosnius, 289
curvus, 289 293
exasperatus, 289
helleri, 295
madagascariensis, 289 291
planus, 291
squamiger, 295
stoloniferus, 291-2 295

Microgastra, 267
granosa, 267

Molgula.
calvara, 292 293 295
diversa, 295
exigua, 294
ficus, 295
incidata, 295 292 293
malvinensis, 294 295
mollis, 295
morienseni, 295
rima, 294 295

Pareugrrioides, 294
exigua, 294-5
Perophora, 267 268
Jaaopa, 268
listeri, 268
mudtistigmata, 268
sabulosa, 267-8 269
Perophoridae. 267
Phallusia julinea, 295
Phlebobranchia, 267
Plurellidae, 267
Polyandrocarpa, 276
maxima, 277
sahanillae, 275
sparsa, 276
tarona, 276
Polvandrocarpa (Monandrocarpa), 276
Polyvcarpa, 270
albatrossi, 274
aurita, 270 295
hiscayensis, 274
chinensis, 295
decipiens, 295
direcra, 271 273 295
flava, 271-2 295
indiana, 274
itera, 274
kapala, 272-4
fucitla, 272 295
nota. 271 273 274-5

MEMOIRS OF THE QUEENSLAND MUSEUM

ohseura, 271
papillara, 295
papyra, 271
plenovara, 271 275 295
porculus, 274
procera, 295
seudoalhatrossi, 274
sobria, 271
tumida, 275
Polyzoa, 280 295
exigua, 280-2
nodosa, 281 282-3
translucida, 282
violacea, 282
Polyzoinae, 276
Protoborryiius, 284
Pyura, 287
arenosa, 287 295
molguloides, 295
obesa, 295
rapaformis, 287-8 293
sacciformis, 295
spinifera, 288
spinosa, 288
stolonifera, 288 299 295
tasmanensis, 288
Pyuridae, 287

Ritterella pedunculata, 295

Seriocarpa. 277
Stolidobranchia, 268
Stolonica, 277-8 279
agnata, 277 278
aluta, 277 278 280
australis, 277 278-9 281
carnasa, 277
diptycha, 277
duploplicata, 277
nodula, 277 278 279-80
recucta, 277 278 280 281
socialis, 277
truncata, 277 278 280
vesicularis, 273 274
Stvela,
aurita, 270)
canopus. 295
Styelidae, 268
Styelinae. 268
Svmplegma, 284
arenosa, 282



