
THE ASCIDIANS OF SOUTH AUSTRALIA L

SPENCER GULF, ST. VINCENT GULF AND ENCOUNTER BAY

bv Patricia Kott*

Summary

A large and representative collection of Ascidiacea from St. Vincenr Gulf and adjacent locations
is discussed. Fifty-nine species are represented, of which Pyttru scoreshiensis and CtenicelUi ttutipoda
arc new to science. Aacuiia aclara Kott, previously known from other Australian locations, and
Aftliifium coieUouk's Herdmnn. previously known only from South Africa, are recorded from the area
for the first time.

The fauna of St. Vincent Gulf is typically of the Flindersian marine biogeographie region, but
includes several endemic species. Morphological characteristics accounting for the success of certain
species and groups of species sharing a habitat are indicated.

Introduction

This large collection of ascidians, mainly
from St. Vincent Gulf, South Australia, was
made by Mr. S. A. Shepherd of the Depart-

ment of Fisheries and Fauna Conservation,

South Australia. It is a valuable and represen-

tative collection and demonstrates the value of

SCUBA collections of this benthic group from
otherwise inaccessible localities. Colour notes

made by the collector provide most useful data

for comparison with the preserved specimens
in which colours are generally lost or change
completely. The large number of individuals

of most species that arc available in the col-

lection has demonstrated a wide variability in

certain characters and some synonymy has

been established.

Information on the environmental conditions

operating in various locations* also supplied by
the collector, has been related to the morpho-
logy of the species present to contribute to an

assessment of selective mechanisms affecting

the ascidians. Full station lists of species are

also given to facilitate consideration of the

faunal associations and their ecological rela-

tionships.

The specimens are deposited in the South
Australian Museum.

The following species have previously been
recorded from South Australia (Kott 1952,

1957a, 1962, 1963) but were not in the present

collection.

Polydinum neptunium
Polydinum mursttpiale

Aplidium flavolineatum

Aplidium australiensis

Lisxodinum ostrearium

Didemmim tunitum
Didemnttm cingusH

Dklemnum pseudodiplnsomu
Trididemnum natalense

Trididemmtm cerebri]orme
Leptoclinides imperfect us

Symplexma viride

Styeh? /ohata

A sterocco pa cerea

Pyura stolonifera

Zoogeography

The fauna is typically that of the Flindersian

marine region, together with Disttwlia viridis

which is also recorded from Port Phillip Bay,
Ascidiu avium which has been taken from simi-

lar sheltered locations on the Victorian, New
South Wale*, and Queensland coasts, and
Aplidium coielloidew previously recorded from
South Africa. The new species. Pyura xcores-

hiensis and Ctenicella antipoda, may be
endemic.

The records of A. coleiloides from off South
Africa and South Australia suggest a ctrcum-
polar distribution, as demonstrated for many
ascidian species (Kott 1971a). A wide dis-

persal of larvae, however, does not provide a

satisfactory explanation for this pattern of dis-

* /oology Department, University of Queensland, Qld., Australia 4067

Trans- R- Soe. S. Aust 96, Part 1, 29 February 1972,



PATRICIA KOTT

tribution since, for successful sexual reproduc-

tion, minimal population densities of adults are

required. The existence of so many circum-

polar species in the extant fauna may be the

result of a slow rate of evolution and the per-

sistence of relict forms in certain areas.

Habit of the A&ridian Fauna

In the present collection, ascidians have been

taken from a wide variety of locations, espe-

cially in St, Vincent Gulf, The terminology

qualifying the conditions encountered is partly

that described by Shepherd & Womersley (1970)

and Womersley & Edmonds (1958), as fol-

lows:

(I) "Rough Coast Subformation" (R.C.S.)

refers to coasts exposed 10 the southern

ocean swell (wave periods 10-12 sees.).

Water movement resulting from this .swell is

strong and pulsatile on the surface but

decays with depth so that surge is moderate

at 15 m and slight at 25 m depth.

(2) ''Sheltered Coast Subformation" (S.C.S.)

(see Womersley & Edmonds 1958) refers to

sheltered coasts where there is no swell and

the coast is subject to waves of short period

(up to 5 seconds) which decay rapidly with

depth. Much of the coast-line in both

Spencer Gulf and St. Vincent Gulf is of this

type.

(3) "Offshore Benthh" locations are those

away from the shore where water movement

results from tidal current rather than wave

action. Jn St. Vincent Gulf tidal currents

are generally about I m/sec, except over

Tapley Shoal where they are 1-2 m/sec;

_U9*

H.I-. }=*,«'. i*l

Hig. I. Map showing locations in and adjacent to Spencer Gulf and St- Vincent Gulf.
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These different locutions provide environmental

conditions favouring an asoidian fauna of very
varied habit. For each species Us shape, or
size, or mode ol fixation, or growth characteris-

tics appear to operate as selective mechanisms
contributing to its success in the environmental
conditions operating:

(J) Jn Rough Coast Subformations, at depths
less than I** m where surge h moderate to

stiong (Wright I.. Weu 1,1, the dominant
ascictian fauna is adapted to the conditions by
virtue of their colonial form, their wlvj*

parous larvae, their usually well-developed

cloacal systems, and cither

la) an encrusling habit providing a large

surface area for fixation (Atapozoa fanut-

sitmtt, Cystodytes deHechiajef, Didenuuttn
rfwdifjum, Leptoctinides rufus, Lhsovliniitrtr

sp., Oculinaria msrrvifc Bortytloidex

m'pntm); or

(bl small stalks or sessile habit and cylin-

drical body form enabling them to occupy
sheltered crevices (e.g. on Ecklntii(t hold-

TusK under ledges, etc.). The stalks of these

species are thick, and the colonics do not

move freely with the currents {Podochvelfa
vylindrka, Pseudodluoma c#reumT Ritterelftt

fxrrtftntwia, Synoicittm papilliferum).

1 2) In Rough Coast Subformation*. ^ J 5 m
und greater depths (Wright I.. West I.}, ihe

strong surge at the surface is reduced to mode-
rate to slight water movement. Species with
pliable stalks form a dominant component of
ihe ascidian fauna and are best able to exploit

the changing direction of the water movements
by moving with the water so that their bran-

chial openings are presented to the oncoming
current which thus reinforces the ciliary feed-

ing mechanism. Only some of these species

have viviparous larvae (Batrylloides ma^ti-
coecux, R. teacht Pofycarpa pedttrtcidaia, P.

elavuta, Pyttru aitxtraHs)

.

(3) In Rough Coast Subformalions, at all

depths, are large species fixed by a relatively

small part of their surface. At shallow depths,

they appear to be more often on vertical rock
faces or in caves, where firm fixation can be
achieved, while at greater depths they are on
the bottom iPolydtor gigattfeiim, Stveht pedatu,

Cnrwidactirprt eihertdf*ii. Herdmunia matnus)

,

(4) In Offshore Renthic locations with mode-
rate currents and sandy bottoms and some sedi-

ment, there are. again, stalked species liiat gre
raised above the substrate and sometimes, bv

virtue of a pliable stalk, move with the currem
so that the branchial aperture is presented to

the oncoming (low (Aplidittm colelhidew Pnly-

carpd clavula, Pyura svore.sbiensis. P r,phuferu,

P, aitstrails)

.

(5) In Offshore Benihic locations With sluggish

to slow currents, Ihcrc are;

(a) Large species lying on or partly ero-

hedded in, or fixed to, rocky bottoms or to

solid objects in sandy, often mobile, bot-

toms. These individuals and colonics are
oriented to take maximum advantage of the
prevailing current flow by UitTcrcnti.il growth
nf the colony or of the test* especially in the

region of the siphons (Svcozott rerehrf-

fnrmh\ Axcldia spp., Phaflusia ikpressiuy-
ctda, Ctenicrlta (tntipoda, Hrrdmmm
mounts), Sycozou cercbrifortms, which is

abundani on the bottom, especially in upper
St. Vincent Gulf, has its "fans oriented to

receive maximum current" (S. Shepherd
pcrs. comnv). Its stalk is thick, short, and
not pliable, and the species adapt* to the

direction of prevailing current flow by
growth of the colony. In large sessile anil

partly embedded species, the orientation of
the siphons in relation to the current is

cllected by their differential growth fe.g.

Phullusw d?prr$wsat(a\. AsCtdia aclara.

which is recorded only from sandy substrates

in which it is probably partly embedded, is

especially interesting in the presence of cylin-

drical tubes round the apertures creating a
constant micro-environment.

ib) Species with a leathery tcsl sometimes
produced into roots, in a sometimes mobile
sandy bottom or attached to the fibrous roots

of the sea-grass Posidon'ut aitstrui'it, These
species often torm aggregates of individuals.

( Palymrpa pedunculate, Pyura irregularis^

P, vlttatu, Hatocynthm hixpida, Microccsmm
spp.)..

(6) In Sheltered Coxsc Suhformations with
slight wave action at the surface and no sedi-

ment, collections have been made from 3 to 25
m. The species present represent all the groups
previously distinguished:

(a) Stalked species common in Offshore
Bcnthie locations and in Rough Coast Sub-
formations where there is moderate to slight

surge.

(b) Leathery aggregated specimens common
at Offshore Bcnthic locations where the cur-

rents are slight to sluggish.
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(cj Aplousobranch species which* in more
exposed conditions, are present in sheltered

niche* or crevices or have an cncnisitng hubii

I Podovlavrlla cylindrica, Dixtuplta virittts,

Lt'tnoclintdes rw/t/.v, Polysymrawn orbi-

ruhtm. I'.ihmoclinum vcrriUl, Rittatetta herd-

munia, Svnotctutu papilliferum),

[ d I The large stolidobranch and phlebo-

branch species which exploit clean tvcrticaU

rOCky substrales or protected locations ac

Rough Coast Subformations and which arc

also present in Offshore Benthie locutions

where ihc current is slight. These large indi-

viduals ->rc mote often found at shallower

depths and in less protected niches in these

Sheltered Coast Subformalions than to

Rough Coast Subformations dAstidia spp.,

Rh<>*io\i>ma turcicittu. CorcHo eumyoia,

Hcrdttmnui ntomus).

The presence of some of the larger phlebo-

braueh and stolidobranch individuals at shal-

lower depths in certain areas where surge is

greater, but where deaii stony substrate is

available for settlement, suggests that it is the

strength of the current flow in relation to the

type or fixation which can he achieved that is

Ihe critical factor in site selection for these

specie*. Gather than depth ur light condition**.

On the Other hand, aplousobranch and stolido-

branch encrusting species, and others whose

shape enables them to exploit narrow crevices.

caves and ledges, appear to be affected more
by light and their depth range is more limited.

These species occur at shallow depths both in

turbulent locations and in Sheltered Coast Sub-

formaiions, and are not often taken in Offshore

Benthie locations They ail have viviparous

larvae and light sensitive organs which in-

fluence their settlement, nnd ellicieni adhesive

apparatus which is needed where surge and

turbulence is great. They are also common
in area.* of gentle water movement, together

with the large phlebohranch species not usually

found at shallow depths in more turbulent

areas.

Seventy-six species arc now recorded from

St. Vincent Gull' and Spencer Gulf, 'fhis indi-

cates a great diversity of ascidian species and

suggests that conditions may be especially

favourable for them. Records are mure nume-

rous, however, from Gulf regions than from

the 'open'* coast, probably because more col-

lecting ha* been done in these locations. It is

not possible, therefore, with the information

.iv::ii.-.hi-, m compare the fauna! diversity on

(he open coast wtth that in Spencer Gulf and
Sl Vincent Gulf.

Suborder APLOUSOBRANCHIA
Family L'LAVttLlMDAE

Subfamily ciavfi ininais

Clarefiita bauduiensfe Kott. I957ai $7. Millai,

/vVir Retards-: CarickaJrnga Head, Rapid
Head Previous Records', W A list, (Rott-

itest Island)—Kott 1957a. VtC. (Balnatring

Beach, I averton Ray, Williamslown) -Kott

1957a; Millai tyf>6. Recorded fiom the

intertidal to 6 m.

f>escrip\ion: Two or more Hat-topped lobes ol

variable si/e, joined by a common base that

is equal in height to that of the lobes. Height
of the colony to 4 cm. maximum diameter of a

iobe 6 cm. The test is firm, gelatinous and
transparent. Zouids are blue. Thorax rounded

1.5 mm long: abdomen 2.5 mm long, with a

well-developed posterior abdominal stolon

Zooids are parallel to the height of the colony.

The branchial aperture, from the anteru-ventraf

corner of the thorax, is directed to the side.

The atrial aperture from the antero-dorsal cor-

ner of the thorax is directed vertically. There
arc 17 longitudinal muscles on each side of the

body radiating from the apertures. 6 ventral to

the branchial siphon. 7 extending along it, and
4 extending along the atrial siphon. Dark pig-

ment spots are present, anterior to, posterior to.

ami on either side of the base of the atrial

siphon. There are ;ibout 16 rows of about 30
stigmata in the branchial sac. Nine obscure

indentations are present around the margin of

Ihe branchial siphon, although the bonier of

the atrial siphon is smooth and entire. The
lransver.se vessels of the branchial sac expand
into triangular langucts as they cross the dorsal

line. I he oesophagus is long, the stomach two-

thirds of the distance down the abdomen is

rectangular with 4 folds. Each zooid projects

slightly above the Hal lop of each colony.

Gonads are present in the gut loop

Remarks; Cftivelifra nreifitrensix Tokioka. from

the Arafura Sea. has similar colonies with

zooids opening on the upper surface of the

lobes, but k distinguished by the presence of

distinct transverse muscles. O.xycorynui fas-

cictdoHs Tokioka, 1952> also has similar zooids

but there is a smooth stomach and zooids open

all around a stalked head, thus distinguishing

it from the present species. Two different types

of larvae hnvc been described from specimens
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previously ascribed to this species, and il has

been suggested (Kott 1969) that some colonies

may in fact have been colonies of species be-

longing to the gCJHft PycnoclavelltK distin-

guished from CUtvelina by the fertilisation of

egg?? at the base of the. oviduct. Those colonies

with laige numbers of eggs a! the same siage of

development in the peri-branchial cavity and
apparently fertilised there, belong to the genus
Citweiirta as described. No other distinguish-

ing character has been identified and as ncilhei

developing eggs nor larvae were present in

these colonies, this point has not been clarified.

In St. Vincent Gtilt the species is taken from
sheltered locations where surge and wave action

is slight. The record from Rortnest I. (Kott

1957a) is from the intertidal area where it

could sometimes be subjected to surge and
wave action typical or the Rough Coas* Sub-
formation, [n such localities iiwouid be fourwi

m sheliercd caves and crevices as it forms large

snft colonics and is unlikely to occur in areas

where il is exposed lo sand or wave action

The red colour of the preserved specimen from
Kapid He;ul is probably the result of con-
tamination from a sponge on which the speci-

men was growing, as all other colonics are

bluish in preservative.

PodocFavella cylindrica (Quoy & Gaimard).
Kott, 1957a- 91. Millar. I960; 64; 1963:

716; 1%6: 364.
Polyctinum eylindricG Quay & Gaimard, 1 834:
6I8.
Ctovefitw cyh'ndrica. Michaelsen, 1930: 475
and synonymy.

.NV»< Records: West Beach. HaTlett Cove.
Port Noarfunga, Aldinga. West I. (Oedipus
Paine), Wright l. Previota Record?. W.
Aust (Albany to Rottnesl 1. 1—Mich;tct*cn

<930; Kotl 1957a; Millar 1963 Vic. (Wes-
tern porl. Port Phillip Bav. Bass vStrair.)—

Quov ft Gairnard 1814: Millar I960. 1963.
1966: MacDonnW I S58.

FIG. 2

Ocstriprion: Zoeids separate, joined by com-
mon basal test into which posterior abdominal
stolons extend. Occasionally rooids branch off

around a central common axis (Wright I.).

In immature colonies from Aldinga reef "drop
otT* there i-s a central vascular stofon extending
up into each lobe and very numerous enlarged
terminal ampullae surrounding the central ves-

sel along its length. The abdomen may be
equal to or less than the length of the thorax.

When the thorax is contracted along the dorsal

line, the oesophagus originates from half way
along the length of ihe thorax.

There h a dorsal pigment spot at the base

of ihe atrial siphon, and some pigment on
cither $idc of the dorsal line at the base of the

hranchiiil siphon. The atrial aperture is ter-

minal with a funnel-shaped siphon. The bran-

chial aneriure extends laterally from the antero-

venir,il corner of the thorax. About 20
muscle* cross the Ihorax obliquely front the

vent nil to Ihe postcro-dorsal corner of the

thorax and Continue along both sides of the

abdomen- When the dorsal line of the zooid>

is strongly contracted, Ihe muscles on tht ihorax

lie almost at right angles to the rows of *ti£

mota. The oesphagus is long and there is s\

prestomach swelling halfway along Its length.

The stomach is large and square, Clumps of

18 or more embryos are present in brood
pouches formed at the poslero-durvtil corner ol

the thorax. Gonad* arc present in the gut loop.

Larvae: About 1 2 mm long. Anteriorly there

is a Hat frontal plntc bearing three adhesive

papillae with accessory cup. arranged in a

triangle. The larval thorax is characteristically

deep.

Remarks: This species is especially common.
The relatively short abdomen, the prestomach.
the form of the colonics, and the presence of

pigment spots on the anterior part of the thorax

are characteristic.

The colonies flourish only in protected caves
ox crevices anil generally from vertical faces in

areas where there is no silt or sediment. In the

Rough Coast Subformation. the species is

found at depths of 10-22 m, and m the Shel-

tered Coasr Subformation at 3-10 m deep,

Podoclaveila inuluccenvis Shnten 1904; 5.

Hastings. 1931: 82 and svnonvmv. kotl.

1963: 90.

New Record) Tipara Reef (Spencer Gu)f>.

Previous Rvcorrh: W. Aust, (Cape Boilcair.

Garden Island, Rottnest I.)—Slmter 1895:

Kott 1963. S. Aust <Port Lincoln)—Kott
1963. Qld. (Great Barrier Reef)—-Hustings
1931.

FIG. 3

Description: The colonies form extensive mats
consisting of n basal membrane &upportlne, a

dense array of upright lobes, each consisting of

a .single /ooid enclosed in a soft transparent

test. Occasionally the basal half of adjacent
lobes is fused, The zooids are pale to dark
blue and there is no special accumulation into

specific pigment spots around the apertures.

The zooids are closely adherent lo the Jest

and extend the full >ene»h of the free lobe for
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Fife 2.

Fig; 3.

Figs. 4. 5.

Figs. 6, 7.

Figs. 8. 9.

Fi»s. 10-12.

Pododavella vyiindrka, (Hallett Cove, 8 m). Colony.
VndoclaveHa mohuxensis. (Tipara Reef), Thorax showing muscles.

Ampoioa famasiana. (Wright I.). Fig. 4.—Contracted zooid. Fig. 5.—Zooid with brood

pouch and embrvo.
Distapiia viridis. (Reef oil Hallett Cove. 8 m). Fig, 6-—Zooid with mature 2 gonads and

brood pouch. Fig. 7,—Zooid with mature $ gonads.
Polycitor gixanteum. (Port Noarlunga). Fig. S<—Immature larva. Fig. 9.—Mature larva.

Eudistoma retried. (Wright T., 10 m). Fig. 10.—Zooid. Fig. II.—Immature larva- Fig.

12.—Mature larva.
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their whole length. The atrial aperture in ter-

minal and the branchial aperture from the

antem-vcntral part of thv rhorax is inclined at

a alight angle to ii but is not recurved, There
are about 30 transverse muscles extending from
the ventral to the dorsal border of the thorax

and anastomosing with one another both ven-
trally and dorsally. About 6 of the most
anterior transverse muscles extend from the
short siphons to cross the dorsal line. The
most posterior transverse muscles terminate
around the region of the oesophagus. No
muscles were detected on the abdomen There
are 17 rows of ^hout 50 stigmata. There is a

small prestomach enlargement half way down
the oesophagus. The stomach is smooch
walled, large and founded half way down ihe

abdomen

Remarks: The specimens are easily confused
with Podaefovtllu ryfindrim. from which P.

mohtcremis h distinguished by the extensive

basal membrane, the ahsence of n recurved

branchial siphon, the very large number of

transverse muscles which dn not extend along
the abdomen, by the close adherence of the

body wall to the lest, and by the absence of dis-

tinct pigment spots around the apertures.

Shepherd (pcrs. comm.) states that this

species .u Tipara Reef is seasonal, appearing in

early winter and dying off during early summer.

Subfamily holozoinae

Atapo'/oa fanktsiana (Kott)

Kuiitstoma fanrasiotu? Knffc lV57a; 76; 1967:
187

rV<ni Record: Wright I Previous Records:

S. Aust. (Reevesby I)—Kott 1957a.

FIGS. 4, S

Description: FUt irregular investing colonies

about 0.5 cm thick. Test soft, jelly like, semi-

transparent. Both apertures of 7ooids open
separately io (he exterior. The postero-dorsal

aspect of the peribronchial cavity is expanded
into a brood pouch with two embryos sit differ-

ent stages of development- Black pigment is

scattered throughout (he test, but the colony is

a light purplish colour. Zooids up to 3 mm
in length. Zooids have 16 to 20 fine longitu-

dinal muscle bands forming a wide open mesh-
work with the transvetse bands on the thorax,

There arc 3 rows of up to 25 elongate stigmata;

the oesophagus is long, the stomach smooth
and oval and there is a rounded posterior

stomach. The apeirures are small and the 6

lobes of the margins Indistinct.

Lurvoe: Large, as previously described, with

characteristically elongate areas of adhesive

cells.

Henuwki' Rvcn in the absence of the com-
pletely distinctive larvae and brood pouches.

ihe species is characterised by the closely set

apertures and shoti atrial siphon, by the open
rneshwork of muscles on the thorax* by Ihe

comparatively short zooid, and by the verv
large numher of stigmata in each row.
Distaplla virtitis Kott, 1957a: 96. Millar. 1966:

365.

New Records: Halteti Cove. Port Noarlung;*
Reef, Cnrickalinga Head. Previous Recordr.

S. Ausi. (Victor Harbour, Reevesby I.)—
Kott l9S7n. Vic. (Port Phillip BaV)—
Millar 1966.

FIGS. 6, 7

Desert'piion: Living colonics from HaUett Cove
had a transparent matrix with orange zooids.

while these specimens arc greenish in preserva-

tive due to the greenish colour of the enclosed

zooids. Preserved colonics from Port Nonr-
lunga are also greenish but the living colonics

were blue-black with while markings. Test is

semi-transparent and very soft, Zooids closely

placed more or less in double rows Colonies
are irregular and investing, about 4 mm thick.

The surface is always .smooth. There are no
sand inclusions. Common cloacal apertures

arc randomly distributed over the surface oi the

colony and zooids are arranged on either sidc-

of very shallow and narrow common cloacal

canals. A brood pouch is developed from the

postero-dorsal corner of the thorax and con-
tains only a single embryo Ihe atrial lip is-

sometimes tridentate at the tip with a longer
median tobe. This, however, may be obscured
if the atrial lip is widely extended. In younger
colonics the zooids may be in circular systems
of 5 to 14 sooids. There are 4 rows of stig-

mata with para-stigmrtlic vessels The sto-

mach has glandular folds internally but exter-

nally is smooth. There are about 10 testis lo-bes

in a rosette in the loop of the gut, and a single

egg protrudes from the right side of Ihe abdo-
men. A conspicuous gastric reservoir is also

present in the loop of the gut.

The single embryo present in the brood
pouch in as previously described. The tail of

the larval form is especially short and extends

only half way along the ventral surface. The
larval test has a foamy appenrance.

Remark.?: The species conforms with speci-

mens previously taken from Victor Harbour
and Rccvcsby I., South Australia and the pre-
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served colonics have the same gTCcnish tinge

in formalin resulting from the colour of the

zooiuN. Colours present in the living speci-

mens, however, appear to vary. The single

embryo in the brood pouch is apparently

characteristic of the species which Is common
in St. Vincent Guif and Spencer Gull although

it has not heen recorded from other localities.

Sycozoa cerebriformls (Quoy & Gaimard).

Brewrn, 1953: 58 and synonymy. Kott,

1957a: 99. Millar, 1966;' 365,

Ai)ti<!it> w&Mfarme Quay & Gaimard 18*4:

615.

New Records: Off Trouhridge I.. Orontes

Bank (off Port Vincent), upper St, Vincent

Uuli, Halleti Cove, Cariefcalinga Head. West
I (Toad Head). Wright I. Previous Rwords:
North-west Aust.—Hartmeyer 1919, S. Aust.

(Victor Harbour, Port Lincoln)—Kotr

1957a; Caullery JV08. Vie. tBalnarring

Beach. Westernporr. Point Lonsdale)—Quoy
&. Gaimaui 1 834: Caullery 1908: Michaclscn

1924; Kott IMTfy Millar 19n6 N.S.VY.

iGunnamatia Bay, Jervis Bay, Port Jackson,

Port Stephens! — Herdman 1899; Kolt

I 957a. South Africa—Hartmeyer 1912;

Michaelsen 1923a

Description: Colonics from fan-shaped lo

curved lamellae. Zooids arranged in double

rows down both sides of these lamellae, bran-

chial apertures opening to 1hc exterior

Cloaca! apertures, however, as is usual in this

genus, open into common cloacal canals ex-

lending veitically down boUi sides of the

colonv. These cloacal canals open separately

around the edge of the narrow fiat top of the

colony.

Hetrwrkt: In Sycoz*"* x-igillinoutvx Lesson, from
the Antarctic (sec Millar I960; Kott 1969), it

has been found that the common cloacal Cavi-

ties open into a ring canal round the anterior

end of the colony and this ring canal is part

of a common cloacal cavity opening by a ter-

minal aperture. Brewin (1953) characterised

the genus Synozoa by Ihe condition of live

cloacal canals opening separately around the

anterior border of the colony. Roth Millar

(I960) and Kott (1 969 J. working with speci-

mens of Sycozofi xigiltiiwitfeK from the Ant-

arctic, did not accept this interpretation of the

cloacal openings and suggested that Brewings

colonics were distended to expose the openings

in Ihe cloacal cavity. Brewin *s observations

for both Sycozoo cereo/ifnnws and for &
irnnfrautix are accurate. The situation in £

sigiflinoides, however, indicates that separate

openings of the canals is not a character shared

by all species of the genus Sycozoa-

Colonies have been observed with their wide
fans, from the short, sturdy stalk, oriented to-

ward the oncoming current (S. A. Shepherd

pers. coinm). The stalk is not flexible, as In

5. lemucQiklis, and the orientation of the colony

is unlikely to adapt to changes in direction of

current flow. The species H most common
attached to shell or rock surfaces at locations

where there are slow to sluggish currents, and
where the light intensity is not great due lo

depth and sediments. Larvae have an otolith

but no ocellus (Caullery 1908). They have
relatively shor! tails, their Iree swimming exis-

tence is short and they arc probably noi strong

swimmers.

The species therefore is well adapted lo nn

existence in locations with slow to sluggish

currents where it is most commonly foumi The
low litfbL intensity at these stations, due to

depth or sediment, is coincidental and not

likely to directly affect settlement of these tight-

insensitive larvae.

The species is taken from the Rough Coast

Sobforrnation at West I, and elsewhere in con-

ditions of moderate surge, either at depth or in

crevices, or under houlders where it is pro-

tected. Again, the low light intensity is only

coincidental with the occasional occurrence of

this species in these situations wrhcre light sen-

sitive aplousohranch larvae that are attracted

into shade are more common.

Svco/oa toimicaiilK (Herdrnnn). Brewin, 1953.

57. Kent, 1957a: 99. Millar. 1963: 707.

Coielta h'ttukautis Herdman. 1899 b4.

Nrw Recent : Off Broadway . Previous

Records; W. Atisi.- Millar 1963. Vic. (Port

Phillip Bay. Lakes Entrance'—Kott 1957a.

Millar 1963. las. < DTntrecastcux Channel.

Furncaux Group)—Millar 1963: Kott

1957a. N.S.W. < Botany Bay. Jervis Bay,

Broken Bay, Port Stephens, Port Jackson)-

—

Herdman 1899: Millar 1963; Kott 1957a.

Desertpriori' A single colony only is available

and is the usual flattened inverted core, ftxed

by a long stalk with basal hair-like rootlets.

Zooids are prevent in closely set double rows

along the length of the head. The longitudinal

common cloacal canals extend the length of

the head between end) double raw of zooids

and open by a wide opening around the out-

side margin of the flat lop of the head as pre-

viously described by Brewin (1953).
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Remark*: The observations by Brewin on the

•separate cloaca I opening* around the lop of the

head ^re confirmed in the present colony. The
species is distinguished from the superficially

similar Antarctic species. S. si^itlinoides

Lesson, by these separate openings of the com-
mon cloacal canals, which, in 5". sigilUnnid??

open into a terminal chamber with a single

common cloacal opening on the centre of the

upper free surface of the head (Millar I960:
Kott 1969). The species arc also distinguished

by the flattened head and by the tuft of hair-

like roots in & tetuuatutis (sec Millar 1963).

Records of 5. tenuicattlis are confined to

Australia, and at present the species is known
only from fairly protected bays. It is possible

therefore that Us isolation has resulted in spe-

ciation separating it from the more widely dis-

tributed circum-polur S. stgiftinoides. The lat-

ter is also known from South Australian loca-

lities (fCott 1969).

Brewin f 2953) states that all records of this

species are from deep water. Although this is

not strictly accurate, there are indeed no
records available from the inter-tidal region.

Specimens have been taken from a depth of
4 m (Millar 1963) to 50 m (Kott 1967).

Shepherd (pers. comm.) has observed that it

is fairly common at sub-littoral locations, in

deeper water, with tidal currents up to 0.5

m'sec lone knot J The larva of this species

does not have a light sensitive ocellus (Brewin
1953) and would he at i disadvantage in seek

ing suitably protected locations for settlement

in waters where there is appreciable wave
action or surge but. like .S. dyjttiwidcs (see

Kott J 969), is well adapted for an existence on
the sea floor.

Family POLVOTORIDAE
Polychor gigaittemn (Herdman).

PMyrUnum ftlgantcurn Herdman, \%W\ 79.
PrAycl'mum globosum Herdman. 1899: SO.
Polycitor geUtthtt'Sti Kott. 1957a: 83.
Hon Polycitor RigantPtitn Sluiter, 191 9: 10
iDiaz(>na %igantcum Sluiter).

New Records: Taplcy Shoal. Hallctt Cove,
Port Noarlunga, Aldinga, West I. (Toad
Head). Wright 1, Previous Records: W
Aust, (Rotlnest I.). S. Aust. (Port Noar-
Jungal. Vic. (Balnarring Beach, Lakes
Entrance, North Brighton )—Kott 1 957a.
N.S.W. (Jervis Bay. Port Jackson)—Herd-
man IS99; Kott I Wat

FIGS. 8. 9

Description: Large, fan-shaped or rounded
lobes of varying sac, sometimes smaller lobes
occur together fi\ed to a common base. The
lest is firm, gelatinous without sand inclusions
and is semi-transparent and almost glassy in

appearance Zooids can be seen radiating from
the basal constriction of the colony to open on
the rounded upper surface. Living zooids are
cream to bright orange but are pinkish In pre-
servative. The diameter of the colony is gra-
dually reduced toward the base where ii is

fixed to the substrate. Jn the colony from Tap-
ley Shoal, two lobes branch from a common
base and the test of the upper part nf each lobe
is coalesced. There are 15 longitudinal
muscles per side continuing as 3 bands along
each side of the abdomen. The stomach has
4 foldn and there are 10-12 rows of 22 to M)
stigmata.

There are 3 to 9 developing embryos in the
atrial cavity and in the distal portion of the
oviduct. Larvae arc large, about 1.2 mm, ant!
large ampullae develop around the base of the

3 median papillae as previously described for
P. xixwuenm.

Remarks: A xe-evamination of the type speci-
mens of P. gelmmosa from Rottnes-t I., has
shown that the colonies are slightly smaller
than most colonies of P, gi&mteom. The zooids
and the test are, however, identical with those
of P. ytgameum. Further investigation of
larvae from typical colonies of P. gi&vueutn
has also *hx>wn that in the less mature larvae
the anterior ampullae are not developed and
these larvae appear identical with those des-
cribed for P. zetut'wosa (Kott 19S7aL As
there is so much variation in the shape and size

of colonies of P. a'tgameum. from spherical
individual lobes to numerous pyriform lobes
from a common base, this cannot be regarded
as a valid character on which to separate the
two species. The gelatinous test, Inrge zooids
and larvae arc characteristic.

Vudistoma pyrHormc (Herdman), Hastings,
1931; 84. Kott, 1957a: 75. Tokioka.
1950: 120; 1967: 110. Vasseur, 1969;
918,

Ptammairlidium pyriform? Herdman. (88*:
419.

Ne* Record: Off West Beach- Previotii
Records-. S. Aust. (Port Noarlunga)—Kott
1957a. Qld. (Great Barrier Reef, Filmier*
Passage)—Herdman J8S6. Pacific (Palao
Ik, Gilbert 1,)—Toltioka 1950, 1967 Indian
Ocean ( Madagascar)—Vasscur 1969.
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bcsctiprfa't; Rounded lohcs. narrowing to-

wards the base where the test expands into a

basal plate from which several heads may rise.

Sand is absent from the outer 5 mm of test

on the upper half of the colony but is present

internally and is oJso present ih rough the test

in the basal half of the lobes. Maximum dia-

metcr of head is 4 cm. The left is firm and

gelatinous. The colony h grey in preservative,

Zooids arc present, opening over the upper sur-

face of the head. They are arranged in circu-

lar systems, with the atrial apertures opening

separately in u circle In the centre of the miicr

circle formed by the branchial openings. Each

atrial aperture is protected by a lobe of lest

that covers (he opening from its dorsal surface

and it appears that the excurrent stream from

each zooid would be directed towards the

centre to reinforce the excurrent stream from

zooids in the same circular system. The incur-

renl ciliary stream is -probably drawn from an

area immediately adjacent to the branchial

aperture. This arrangement of apertures rep-

resents a stage before the development of true

cloacal systems.

Zooids are 5 to 7 mm long, of which the

thorax is onlv I mm They cross one another

in the test. Both siphons arc well developed.

anteriorly directed, and are surrounded with

circular muscles to form a distinct sphincter.

The atrial sphincter is especially well deve-

loped. There arc about 20 longitudinal muscles

on the thorax although these may be reduced

to 12 In contracted specimens The trans-

verse musculature is fnirly stix>ng

There are 3 rows of about 9 to 12 stigmata.

I he stomach is smooth and rounded and in

contracted specimens the intestine behind the

stomach forms an "S" bend as previously des-

cribed for this species. The rectum forms the

ascending limb uf the cut loop.

Remarks: Specimens of F.wVstoma are noto-

riously difficult to chatacterise and the variable

condition of the intestine in the present speci-

mens suggests thai, this feature, previously

regauled a.s a diagnostic feature, is dependent

on the degree of contraction of the abdomen
Specimens- identified as T. pyriformc from

Heron I. and North West I. (Capricorn Group)

have been examined. Zooids are arranged in

similar systems to those described above,

although these may be obscured hy sand In the

surface lest; the proximal par! of the intestine

forms cither an "S" hend or a loop, and pig-

ment is present in spherical cells in the surface

lest. Despite 'he variation in the external

appearances of these colonies they all appear to

belong to £. pyriiofttte. characterised mainly

hy the condition of the ihoraeic musculature,

the long oesophagus, the atrial sphincters and
the arrangement of zooids in the colony. These
characters arc. to some extent, shared by other

species and it is possible that mote than a single

species rs represented hy the records ascrihed

U> IhK species.

Ewdistoma renicri (Hartmcverl. Michaelsen,

1923a: 10. Kott. 1957ai 74. Millar, 1962:

IfcO.

folxiijor rtnu-n HanmeyeT, \9\li *l)9

New Record, Oulsule Wright I. i
9n'viom

Reconis: W Aust. (Point Pcron) Kott

1957a. South Africa—Hartmeyer 1912:

Michaelsen 1523a; Millar 1%?.

KIGS. 10-12

Description: Fleshy investing colony, 0.6 cm
thick. Test semi-transparent with reddish to

black pigment cells in streaks on the surface

The surface of the test is smooth, without

foreign bodies or sand* and is depressed over

the zooids. Zooids are at ranged in circles of

about 4 mm diametcrv the branchial opening?;

around the periphery of the circle and the atrial

openings toward the centre, protected by lobes

ot test. The atrial openings are in a pigment-

free area. The /noids do not cross one another

in the Lest. The abdomen is about twice the

length of the thnrax The atrial aperture is on

a cylindrical siphon which is about three times

the length of* the branchial siphon. The body
wall is fairly muscular with at least 12 longi-

tudinal muscle bands of 4 to 5 strands crossing

tfutaeroua transverse bands. The longitudinal

hnnds appear to separate out into separate

strands. When not so stronidy contracted, the

circular muscles around the atrial siphon are

strong and conspicuous although they are

spread along the siphon rather than forming a

large sphincter muscle. There are about 20
long rectangular stigmata in each row The
rounded smooth stomach is halfway down the

abdomen. There is a long duodenal area and a

short round posterior stomach. The part of the

intestine distal to the stomach is sometimes

kinked in contracted specimens. The gonads

are in the gut loop. There is an expansion

from the dorsal aspect of the posterior end of

the thorax accommodating a loop of the ovi-

duct with one to two embryos, and although

the brood pouch is not separated from the

thorax by a narrow stalk as in the true brood

pouch of the Holozolnae, ?l U structurally

homologous,
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The larvae are about I mm long* typicaUy

polycitorid, with the 3 median papillae develop-

ing on short, sulks i'rorn depressions in (he

centre of rounded swellings around the uittcnoi

end of the larva. The margins of these depres-

sions become attenuated in the mid-!inc to

form median ampullae at the base of the papil-

lary stalk. The area of adhesive cells in these

papjlhie is lengthened longitudinally to different

extents lor each papilla. This lengthening is

reminiscent of the condition in Atapozoa
larva*.

Remarks: Distinctions between Endhtoma spp.

are not altogether satisfactory and many
characters such as the body musculature, length

of gut. and looping dt the interline, all vary
with the degree of contraction of the body.
The presets specie* is identified by the gela-

tinous nature of the test, by the large number
of stigmata, by the long oesophagus and the

position of the stomnch mid-way down the

abdomen. The extended adhesive area of the

larval papilhie was not recognised previously

(Kott 1957a). A re-exami nation of Koit\
specimens from Point Pcrnn. Western Austra-

lia, has dcmoimrawd that the papillae are iden-

tical with those in the present collection. This

character therefore appears to be distinctive for

the species.

The znotds of the Australian specimens
resemble Hartmcyer's 11912) South African

specimens, although the colony of the Soath
Australian specimens is thinner. Millar's

(1 962) specimens appear to differ in many
characters, however; notably in the reduced
size of the thorax, in the position of the sto-

mach at the posterior end of the abdomen, in

the number of muscle bands and rows of stig-

mata in the length of i.he atrial siphon, and in

the cylindrical form of the colony.

Cvstudytes delJechiajei (Delia Valle). Kott.

1 954 : 1 54 and synonymy. Tokioka,
1950: 120. Millar, 1MJ; 2K4; I960: 82;
1962: 143; 1 963: 71.V. t966: 365.
Dxstoma dcthxhlrijirte, Delia Vallc. 1877; 40.
? AplUlinm hbatnm. Delle Chiajc. IK4I 30
(not Savicny 1816).
Cymtfytes iifllachhuoe. Kelt, 1957a: 68.
Cystudy tes Bella Chiajei. Peris, 1948: t7l.

New Record: West 1. (near Penguin Knck)
Previous Records; W. Aust fDampier
Archipelago to Alhany)—Michaelsen 1930:
Kott 1954, 1957a; Millar 1963. Vic. (Port

Phillip Bay. Barwon Heads)—Millar 1966.

Tas. (Maria T.>—Kott 1954 Pacific (Patao
Is.)—TokiDka 1950. New Zealand (North
L. Chat ham Fs,>—M ichaelsen 1 924;

Brewin 1948. 1951, 1952a, 1956; Millar

1 9*0. California I Coronadc L, Puerto
E&coitido i—Van Name 1945. Indian Ocean
(Ceylon)—Herdman 1906. Mediae r-fitrean

—Delia Valle 1*77: von Drasche 1883;
Lahille 1*90; Harant 1925. 1929. Africa

(Mozambique, Gold CouM, Cameroon*. Sene-
gal)- Michaelscn 1915; Peres 1948; Millar

1953. 1962. The species is also known from
the Atlantic Ocean, along the east coast or

the American continent from Patagonia

< Millar 1960) to the Caribbean and from the

Azores (Michaelsen I923ii), the Canary I

tHarimeyer 1912) arid Virgin U. (Van
Name 1945). It has been taken inieTtidally

and to a maximum depth of 736 m (oft

Brazil . Herdman 1886).

Description • Irregular investing colonies. Liv-

ing colonies purple with colourless "splotchcs".
bui in formalin the colonies are hrown wilh
white blotches where zooids are present In the
test surrounded by the calcareous spicules thai

urc typical of this species*, The species is. espe-
cially constant and the present colonies and
zooids conform exactly with previously des-

cribed specimens. Larvae are present m brood
pouches attached lo the parent zooid or free

in the test. The larvae have the usual large

papillae surrounded by -ciodennal ampullae
which have coalesced distally to form a circle

around the papilla as described previously for
the species (Kott 1954. !957a>.

Family POLYCLrNIDAE
Subfamily vh kkdmanumi:

Ritterella h^rdmanla Kott, 1957a; 102 (nom.
nov. ); 1963; 78 and synonymy.

New ftrwrd: Port Noarlunga Previous
Recotxis : \V. Ausi ( Green Pools )—Kott
1957;.. N.5.W. (Ncwpoil. Port lactam,
Wattamollai—Herdman 1899; Kott 1957a.
1963.

FIGS. 13-17

Description: Sandy finger-like lobes joined
baxally. The lobes are long and slender, spoon-
shnped terminally, with 1 to 5 zooids in each
lobe. The branchial apertures open into the
concavity of each lobe and the atrial apertures
open round the convexity of the anterior tip

of the lobe. Both apertures are 6-lobed and
on very short siphons. The branchial aperture
is terminal and the atrial aperture rises from
opposite the first row of stigmata. There are
circular siphomil muscles, very delicate longi-

tudinal muscles and some weak transverse
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muscles on the thorax, There are live rows of

H lu 1f> stigmata in Ift* branchial Sac; some-

lime^, in the larger zouids, parastigmatic ves-

sels ntt present m some of the tows of stig-

Phita end appear to bisect ihem horizontally

to form «\Ua row*. Triangular langucts are

present in the mid-dorsal line expanded Ironi

both the transverse vessels and the para-slig-

malic vessels Smaller rounded papillae are

aiso present in the middle of each transverse

vessel on either side ol the branchial sue. These

papillae have not previously been described

for this genu.?. The fact that I hey do not arise

on the parastigmatic vessels suggests that rhey

may be present as relict* of papillae supporting

longitudinal vessels in the hranchi.il sac and

homologous with the papillae present in the

Antarctic genus Tylnhnwchion.

The condition of Ihe stomach varies accord-

ing to its degree of contraction and when
extended there are apparently lour to sis

stomach folds, but these arc not always dis-

tinct. Four folds sometimes appear to he pie-

sent only in the anterior part of the stomach

There is also a small posterior stomach as pre-

viously described. The posterior abdomen may-

he very luny and thread-like anil testis follicles

are at ranged in it in a single row. The ck-

t^K\e<\ thorax and abdomen together measure

4-5 mm. The posterior abdomen is consider-

ably longer

Larvae are presenl in the thoracic cavity of

»ome of the 20oids. They have 3 anterior

papillae in the median line alternating with

paired anterior ampullae. Dorsally and ven-

irally paired rows ot* ampullary vesicles extend

posteriorly There is an otolith and ocellus

Remark*: I he variations in the number of rows

of stigmata resulting from iheii' bisection by

parastigmatic vessels and the increase in the

size of the 2ooid-beuring lobes, both of which

occur with increasing maturity, suggests that

confusion could arise regarding the identity of

specimens assigned to this and to related spe-

ws. Pari of the type colony of Ritterelht

usyotmctnea Millar, I960, from Port Phillip

Bay has been examined. The external appear-

ance of the colony resemble* R. herdmania and

the 10 rows of stigmata could have resulted

from the bisection of 5 primary rows by piir^

<iigmalic vessels, as the triangular dorsal lan-

gucts are of two alternating sizes. There are

no papillae on the transverse vessels in Millar's

species, however, and the stomach folds arc

also distinctive.

five primary rows ol stigmata appear lo he

characteristic of most Ritterclla spp. although
the number can be increased probably by sub-

division with parastigmatic vessels wbicn sub-

sequently are not distinguished from primary

transverse vessels. R'merelki herdnurnkt, R
fredttriitilatu Tokioka <*ftd R rcWrfu Millar.

I9f>il I'rrom North T, New Zealand) have para-

stigmatic vessels and sometimes increased num-
bers ot rows of stigmata: If, pnriijeriis (Oka)
(>/c. dispttf Kott. 1957a I from Japan and
I rum the central east coast of Australia <sec

Tokioka 1953a; Kott 1957a, l%3) and R.

.\i$illi*roitk>x Btcwin, 1958a. from Stewart T. t

have only the 5 primary row* of stigmata and
no parastigmatic vessels. R. ttsymnunku
Millar has increased numbers ol' rows nf stig-

mata and apparently no parastigmatic \csseK

The typt species of the oenus Luherdnumin,

t.. tluvtformix (Kittcr* (sec Van Name 1945),

together with E solida Millar, 1953 Irom Ihe

African Gold Coast. E. vtrrai Millar, 1961

from Brazil, ^nd £. digitum Millar. 1963 from

northwestern Australia arc easily distinguished

by a long oesophagus, a large numbvr of rows

of stigmata and the absence of parastigmatic

vessels and, where their larvae arc known, by

the modified adhesive organs as described for

this genus arid lor Platen fela spp. <Kott I9b9).

hnltt'rihnanui twsimlh Kott. 1957a, however,

from South Australia, Victoria and New Suulh

Wales, has a short oesophagus, 12 to 13 rows

of sti^matn, parastigmatic vessels, tint] a papilla

in the middle of the transverse vessels on each

side of ihe body. II is distinguished from R.

herdtfumio by the single 7-ooid in e^cii lohe ot

the colony, Ihe absence of stomach folds. Ihe

number of rows of stigmata and the i-stis rol-

lieles which ale bunched in the posterior abdo-

men.

Larvae are known for R. ptolifents and R
htrdnumia, and arc typically polyclinic with

;irnpullary vesicles.

In the present species and in f.\ oiiMraUs rhe

papillae on the transverse vessels arc remini-

scent of Tylobranchion and related genem,

$nd probably represent a primitive character.

Pseudodistonia eemim Michnelsen, 1924: 364.

Kott, 1963; 77 and synonymy. Monniot.

3969: 437

New Record: Nora Gretna Bav. Previous

Records; N S.W tnear Eden)—Kou 1963.

New Zealand (Stewart I. (Patcrson Intel),

Fovcaux Strait Otagu coast, Utile Papanul.

Great Barrier I.)—Micbacfecn 1924: Hrewiri
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1950c, »95Ha Atlantic Ocean ( Dakar)—
Munnioi 1969. The species fc known inter-

tidally find down in 87 m.

FIGS IH. IV

jh'ntiptiorn Soft, gelatinous, stmi-iransparenr

rounded or cylindrical heads ot slightly greater

diameter than the more leathery Stalk of up to

5 cm length. In some specimens the stalk is

expanded into a thick mat from which
numerous heads arise. The zooids arc
numerous and open rill around the head by
separate 6-lobcd branchial and atrial openings.
The contracted thorax and abdomen together

measure only 2 cm. Pine longitudinal muscle
bunds on the thorax number 20 to M) and
these extend along both sides of the abdomen.
There tire IS to 20 rows of stigmata in each of

the 3 rows, The 4 stomach folds are obscure

and roiiy be artefacts resulting from the col-

lapse of ihe stomach. A duodenal swelling and
a rounded posterior stomach are also present

There in a long ovary, with numerous eggs

more than halfway down fhe ahdornen. hut no
testis follicles were present in the colonies from
these stations. I here is a single developing
embryo in a brood pouch from the postero-

dorsal comer of the thorax.

Remarks, The general form of the colonies,

arrangement of body musculature, the bran-
chial sac, gut and the situation of the ovary
wmc distance down the pustcnor abdomen, all

agr:e with the previously described specimens.

All other species of the genus have a similar

situation for die ovary some distance along the

posterior abdomen; f. ttfricanam Millar. 1954.

1%2, P. fragilis Tokioka, 1958; P. cyrnuwnse
Peres. 1952: P. uniiuboict Tukiolca, 1Q49; /'.

opacti Brewin, 1950c; P. hriew Peres, 1949.

The stalked colonies of P. africammi are also

reminiscent of fhe present species In the pre-

sence of a single developing embryo in a

thoracic brood pouch and an.* distinguished

only by a smaller number or longitudinal

thoracic muscles As there has been consider-

able variation demonstrated in this character,

the distinction is rather doubtful, and the spe-
cies or its relatives appear to have a wide cir-

ca mpcH a r distribution in the southern temperate
region us Monniot (1969) has already indi-

cated.

Subfamily poLYCUNtN*r:

ApUdrum plirtl'erum i Redikoxzev) Kotr, 1963;
I On

Amarottcium pifrifcriim RedaHorzev, 1927:
390 Tokioka. 1953a; 1*3; 1962: 2: 1967; *2,

ApUditwx phortaw Millar, t%6: 359.

New Records: Troubridge Shoal, Halletl

Cove. Previous Records; W. Aust (Point

Peron, Rottnest I.)—Kott 1961. Vic (Port

Phillip Hay)—Millar 1966. Japan 1 coastal

water of Honshu, SMkoku and Kyushu and
the Inland Sea)- -Redikorzev 1927: Tokioka
1953a. Hawaiian Is. (Auuu Channel i-

Tfl|aol.il 1967.

FIG. 20

De.sCtifftion: Rounded, soft, sessile colonies. 2

cm in diameter |o life the colonics are bright

yellow. The surface of the colony ha* deep
furrows marking it off into extensive rounded
areas with up to 3 common cloacal openings
from which double row systems rudiaie Test
transparent, zooids orange in the living speci-

men. Thorax and ahdornen are of equal lenuih
and together measure 2-5 mm. The posterior

abdomen is long, up to 8 mm. There are ti

well-defined branchial lobes, a strong circular

branchial sphincter and 8 fine longitudinal

muscle bands which extend down each side of
the thorax. The upper border of ihe atrial

opening is extended into a small pointed lip

sometimes uidentate There arc 8—10 rows of
about 15 stigmata, The oesophagus is long and
the stomach, about half way down the abdo-
men, has 19 to 25 well defined folds. There is

a duodenal swelling and a small posterior

womach. Two developing embryos are preseni

in a brood pouch lormed by the expansion of
the dislal end of the oviduct at the posiero-

dorsal coiner ot the thorax. The ovary is pre-

sent about halfway down the posterior abdo-

men and a single scries of pyrifnrm testis lobes

attached to a single duct are preseni behind the

ovary. Larvae have the usual three median
vuckers with three ampullae between the

suckers and many small ampullary vesicles in

two rows from each lateral line as described
previously for specimens from Weslern Aus-
tralia (see Kott J 96*),

Wfvi/(/rA'.,v: The species is closely related to Aph-
dfn*n phortax { Michaelsen) from New Zea-
land, which has a similar number of fine longi-

tudinal muscle bands, and stomach folds, and
also has a brood pouch. Consequently, Iherc
has been some confusion between these species

Unfortunately. Michaelsen i 1924) did not do-
crihe larvae from his species. Aplidlum plici-

Jeruni (see Kott 1963) from Western Australia

has smaller zooids (thorax and abdomen to-

gether about 1 mm long, posterior abdomen
Z mm) and axe densely distributed >n the test,

largely obscuring the systems. Tn Aplidiuth

phorhW l^eeKott 1963) trorn eastern Australia
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Figs. 13-17. Ritterella herdmania, (Pott Noarlunga). Fig. 13.—Young zooid, contracted thorax, Fig.

14.—Extended thorax of young zooid. Fig. 15.—Zooid with contracted thorax showing
parastigmatic vessels. Fig. 16.—Thorax of more mature zooid showing parastigmatic

vessels successively subdividing rows of stigmata. Fig. 17.—Portion of colony.

Figs. 18, 19, Pseudodistoma cereum (Nora Creina). Fig. 18,—Outline of colony. Fig. 19.—Zooid

with brood pounch.
Fig, 20. Aplidium piiciferum. (Hallett Cove, R rn). Zooid.

Figs. 21. 22. Aplidium coMloidcs. (Taplcy Shoal, off Trou bridge Light. 17 m). Fig. 21.—Colony. Fig.

22.—Zooid.
Fig. 23, Synoicium papilliferum. (West 1., sheltered coast, 3 m). Zooid (showing muscles on

thorax only).
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;ind ihc Pacific, the larger zooids (Lhorax and
obdomen rogether 3.5 mm long, jnd posterior

-Julomen 1.5 mm long) are arranged in cir-

cular systems, sometimes extend in g: into more
elongate and double rnw systems radiating

from the common cloaca! openings. In all

Kelt's 1 1963) specimens the test is gelatinous
and semi-transparent with red-purple spherical

pigment cells, and the larvae provide (he main
distinguishing character between the two spe-

cies. A, phoriax has larvae with a limited

number of ampullary vesicles and a complete
.ihsence of median ampullae, while the larvae

of A. plkifrrum retain median papillae ami
have many small ampullary vesicles from the

lateral lines either side of the three median
Mickers Millar (l%6) described specimens
I'roru Port Phillip Bay as A. phortax, He points

out that A. phortax (see in Kott t963). is not

apparently the same species as his colonies
although he can only distinguish them by the
different larval form. He apparently over-

looked the similarity in the size and form of
ihc larvae of his specimen and of A. pfidfcrvm
(Rcdikor/ev>; Tofcioka 1953a; Kott 1963; and
based his identification on the ratio of length
to dep:h of the larv/ie of MichaelsciVs species

and his own specimens from Fort Phillip Bay
However. Koit <1W>3) has already indicated
that larvae of A. p/tOrtax (Brewin 1946) from
New Zealand, do have the same rounded form
as ihc larvae of specimens of A. phortax (Kott
1963) from eastern Australia. It is apparent,
therefore, that specimens from Port Phillip Bav
were envuieously identified by Millar.

The adult zooid.s can definitely be distin-

guished hy rhe longer posterior abdomen, the
smaller size, anil the greater crowding of zooids
of A. ptirijrrum

The specimen from Hallett Cove was taken
with a specimen of Dhtapfia viridis iu which
the zooids arc the same orange colour, The
specimen from Troubridge Shoal was taken
from a spiny crab.

ApUdlum ruhricollum Kott, 1963: 103.
Nftw Record: Upper St. Vincent Gulf. Pre-
vious Records: W. Aust (Rottncsl T). S,

Aust, (Reevesbv l.f. Vic, fBalnarring
Beach)—Kott 19fi3

Description: The single colony is flattened,

abouf 1)7 cm thick and 3.5 cm in maximum
diameter, The borders of the colonv are

rounded. Sand is present basally and some is

enclosed in the common test but the surface is

smooth and without sand. The common
cloacal apertures with frilled and protuberaru
lips are present on the surface of the colony
about 0.3 cm from one another. Spherical pig-

ment cells are present in the test and zooids
show as clear points between the pigmented
test. In this preserved specimen the pigment
cells are pale pink. Zooids are small, up to

2 mm long. There are 1 longitudinal

thoracic muscles. A short pointed atrial lah-
guet arises from the dorsal surface just anterior

to the atrial opening which ts Generally or a

short protuberant siphon surrounded by a cir-

cular sphincter muscle. There are 1 1 rows oi
6-8 stigmata, and 4 stomach folds.

Remarks: The species is distinguished by the
form of the atrial aperture and lip. by the nar-

row branchial sac with relatively few stigmata
in each row and by the body musculature and
stomach folds. In the present specimen the
test is not so thickly invested with sand as pre-

viously described for this species

AplMiwti colelluirles (Herdman). MilJar. 1962;

125.

Amarouvium rolrlhifdes Herdman. 1886: &M,
New Record: Off Troubridge I. Previous
Records: South Africa <Cape of Good Hope!
—Herdman ISK6: Miliar 1962.

FIGS. 21. 22

tit-scriptkm; Rounded gelatinous heads on a

long hard stalk. The head is up to 4 cm in

length and 2 cm in diameter, The stalk, up to

20 cm in length, is hardened by dense sand
inclusion in the surface test which fades out in

the lest, of the head region. The stalk is

branched basally into short root-like processes.

7ooids are minute, opening around the surface
of the head. long threat! -like posterior

abdomina criss-cross in the centre of the head
and sometimes extend down into the stalk.

Some common cloaca! apertures are evident
a round the head and some longitudinal cloacal

canals were identified, although the form of
Ibe systems is obscure and difficult to distin-

guish. The thorax and abdomen are of equal
length and together measure only about 1.5

mm. The long, thread-like post-abdomen is at

least four times the combined length of the

thorax and abdomen There arc about 6 deli-

cate longitudinal muscles on the thorns. The
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branchial lobes are distinct and rounded. The
atrial aperture is sometimes produced on a

fairly long cylindrical siphon but in another

colony is sessile. Uie upper border o( the atrial

upcrlur.! produced into a pointed langucl, There

arc 18 rows of about 10 short oval stigmata.

The oesophagus is long, the stomach is present

halfway down the abdomen and has 15 very

distinct folds. The gonads arc not developed

in these specimens and it. is noi known to what

t'Ment they fill the long posterior abdomen in

mature zooids.

Remark*: This is the only species of Aplidlum

known with a lon^ slalk. The size and form of

the colony, the size of zooids and their arrange-

ments in the present colony are identical with

the South African specimens previously des-

cribed, The delicale longitudinal thoracic

muscles and th? stomach folds are similar.

The present specimens differ from those des-

cribed from South Africa only in the laigei

number of rows ot stigmata. This docs not

represent a -sufficient difference on which to

establish d new species and in view of the grc.it

similarity in most characters the specimens

probably represent one species with a wide cir-

cumpolar distribution in the southei n cold-

temperate region.

Synoiciuirt papilliferum (Michaelsen). Kott,

1963; 87 Millar, I9n6: 360.

Mm nnliimm pupUHjernm Michaelsen. 1930:

530.

New Records'. Port Noarlunga reef, West 1.

(near Penguin Rock), Previous Records:

W. Aust. (Bunbury to Nornalup)—Michael-

scn lf>30; Kott }9j&. Vic. (Ncpean Penin-

sula)—Millar 1966. The species is known
intcrtidallv and to IN m.

FTG, 23

IhuHpitot)'. In life the colony is dark red or

bright brick red. Flat-topped to rounded colo-

nies, narrowing basally to a common stalk or

encrusting. Zooids lie parallel in the lest and

open on the upper surface. The colony is firm.

gelatinous. There arc circular systems around

protuberant common cloaca! apertures. The
branchial aperture has 6 small pointed lobes

and there is a small circular sphincter muscle

at the base of the branchial siphon. The aerial

apeituie is opposite the first to second row of

stigmata. It is surrounded by a well developed

circular sphincter muscle and is extended into

;* short cylindrical siphon The anterior border

ol the atrial aperture is produced into a long

muscular lip, bxoVen into 3-4 minute pointed

lobes Icrminally. ITiere are 10 very tine longi-

tudinal muscle bands on the thorax which t*

very delicate and transparent. There are

10-12 rows of about Id stigmata in each row.

I he hotly wall below the atrial aperture is pro-

duced into the small rounded papillae charac-

teristic of Synoicium spp. The wall of the

stomach is raised into faini mulberry-like swel-

lings. The posterior abdomen is short and
iherc is no const n'clion between it and the

abdomen.

Remarks. Both colony and zooids conform
with previous descriptions in all characters

except the reduced number ot rows or stig-

mata. The species has been recorded from
south-western Australia along the south coast

of Australia to the Nepean Peninsula in Vic-

toria {Millar 1966).

Family UIDKMNIDAE
? TrUlideiiiiiiiin spiculatuiit Kutl, 1962: 281.

Wirt* Record'. West I (near Penguin Rock).
Previous Records: W. Aust. < Kottnest 1..

Point Pcron) S. Aust. (Outer Harbour)
las. {Wreck Hay). Qld. (Heron 1.1— Kott

1962.

Description; Living colonies' pale pink, encrust-

ing Small, almost spherical spicules with up
to 12 points in optical transverse section,

evenly distributed throughout the test, and
occasionally large spicules with fewer rays.

Then: arc small thoracic common cloacal cavi-

ties. Zooids are small wilh three rows nf %ug-

mata. The atrial aperture is wide, exposing a

large part of the branchial sac. Gonads uos

nut mature in the preseni specimens.

Remarks: Colonies generally conform with

specimens previously assigned to this species,

although the proportion of smaller burr-like

spicules lo larger stellate spicules wilh about 8

ray* in optical section, is greater in the present

specimen. Colonies with mature zooids are

desirable for positive identification.

I.eptoclininV* rufus (SluilerV lokioka. 1^52;

92. Kott. 1 962 : 2&6 and synonymy.
Eldr-dtse, 1967: 221.

Pohsvncrototi mfu.i Sluiler. 1909; 11; 1*13:

77*

New Records: Off Port Gawicn Hallctt

Cove. Port Nuarlunga, Rapid Head, West T.

Wright I Previous Records; S, Aust. (Port

Noarlungu). Vic* (Shoreharn). Tas. (Maria

1.}. N.S.W. (Port Jackson)—Koit 1962.

Qld. (Heron T.)—Hastings 1931 New Zea-

land f TGreal Barrier I.. /.. stuiieri) Urewin

1950b; ('/Stewart I, L novoezehtidm)—
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Brcwin J 058a, (?Chatham Rise, L. aunut-
fieas)—Brcwin L956: (North L)—Mtchnel-
scn 1924. Brewin 195Sb; Millar I960. Indo-
Pacihc (Araflira Sea, Indonesia, Hawaii*

—

Tokioka P>52; Sluiter 1909; Eldredge 1967.

The species is known intcrtidally and to 3(>

m (.Sluiter 1909).

Description: Encrusting colonies. Living

specimens: white matrix with grey or dark
animals, or orange to light fawn <Port Noar-
lunga); or dark reddish brown folf Hallett

Cow), mottled white to uniform light grey
colour (Wright I.). In preservative all colonies

are white to orange-white or streaked and
blotched with grey. I he colonics arc investing*

sometimes extensive- Cloacal cavities radiate

from randomly distributed apertures Zooids
are sometimes present in the roof of the com-
mon cloacal cavity. Spicules arc presenl in the

surface test but basally the test is jelly-like and
transparent. There are 9 longitudinal muscles
oti the thorax. The posteriorly directed atrial

siphon has a wide circular sphincter muscle.

There are 4 rows of 10 to 12 stigmata. There
is j superficial layer of bladder cells and smalt

oval to spherical pigment cells are present
.tmongsi ihc surface layer of spicules A lateral

organ is present opposite the middle of the

founh row of stigmata. Cloacal apertures arc

present, especially around the borders of the
colony. Canals at thoracic level radiate from
the cloacal apertures between clumps of zooids

although sometimes they extend deeper to

abdominal level. The cloacal canals around
the border of the colonv arc often completely
suh<4bdominat. The spicules are of the usual

Ntelkite form, 0.01-O.O4 mm in diameter.

Larvae arc present in some colonics from
Hallett Cove. They are of usual form, fairly

deep with 4 paired ampullae. In one colony
from Hallett Cowe (dark reddish brown in life)

r>o common cloacal cavities were presenl and
zooids were not mature, nor were zooid open-
ings lo the exterioT detected. The arrangement
of spicules is characteristic or* this species and
•I as probable that the colony is one in which
sexual reproduction is completed and new vege-
tative buds are developing

Remarks: The species is distinguished by the
complete absence, of spicules from the baval

layer of the test, sometimes giving the colony
a very fleshy appearance. The characteristic

common cloacal system and the distinct mus-
culature on the thorax, together with the pos-
teriorly directed atrial siphon and the spherical

to oval pigment cells are distinctive,

Leptoeliuidts kiftgi Michyelscn.
Ptyfv.nncmron dtthihm Vim Name, IVI8; |55,
Hartrncyci, WV; I3&,
Lt>ptocf(nidi<,i tfnbitt\ | tcCnif Michaeben.
1930: 507, Koit. WK2 2S-9

New Record. Upper St Vincent Gulf. Pre-

vious- Records: W. Alter. tFretnnmle, Albany)
—Mtchaelsen P>30 Qld. (Saiiiia)- -Koit

1962. Philippines (Jolu Light)—Van Name
!9I8. The species is known intenidally and
tu I S m

FIGS. 24. 25

Pesrripnof}: The colony is massive with the

surface raised imo mounds and single cloacal

apertures at the apex of each mound. Each
mound ts formed hy thickened basal test often
with embedded parasites. Zooids are present

in the surface test above the very extensive

posterior abdominal spaces around the centre
of each lobe or mound The zooids are large

with 4 rows of about 1 2 stigmata. There are 9
very fine longitudinal muscles on the thorax
The spicules arc very small, (Mil to 0.02 mm.
and are ranged in a shallow layer at the level

of the branchial siphons. They are only very

sparse elsewhere in ibe lest. There is a surface
layer of bladder cells.

Remarks: The elevation of the surface ol this

colony into mounds ot lobes with terminal
common cloacal apertures characterises this

species, which was previously regarded as a
form of Lvptodinidcs dttbitts ( Sluiter) . i.epto-

c.'irtidi's dttbiux is distinguished from the present
species by iLs larger spicules and by Ihe
arrangement ot common cloacal system with
openings around the margins of each colon},
as in L, rufus. In L. kingi large cloacal sys-

tems with terminal openings develop from the
centre of the colony. As both forms have been
recorded more or less over the same geographic
range it is unlikely that they represent geo-
graphic subspecies of the one species, and in

view ol the different development of Ihe com-
mon coacal systems it is probable that they rep-

resent different species. The long gut loop
which is bent anteriorly to Form a double loop
is a character shared with Leptoclinidcs dubiux.
Posteriorly dirceted atrial siphons of the zooids
open into the common cloaca! cavities and
canals, The openings sometimes appear 5
lobed due to the arrangement of spicules
around the aperture. The genus Askomdes
Rett, 1962. therefore cannot be distinguished

from Leptodinides and A. imperfeaur and A,
<n>elewer<tim are distinguished from Ma spe-
cies of LeptodinitUs. only by the extent to
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which zooids open directly into ihe cornman
cloacal chamber Tathet than into cloacal canals

Their relations arc set out in the following key:

I , Single systems develop around central com-
mon cloacal cavities with terminal open-

ings 2

1 . Numerous systems develop around peri-

phery of colony 3

1. Spicules accumulated in surface layer of

test; spicules 0,01-0.02; larvae with 4

paired ampullae; most 7ooids open into

cloacal canals f- bingi

2. Spicules throughout; spicules 0.04-0.08;

l(irvnc with reduced ampullae; most

zooids open direct inlo common cloacal

cnvilv L. cocfenrerarus

and L. irnperfectus

). Spicules 0.01-O.02: double gut loop

L. dnbius

h Spicules 0.02-0.04; simple gul loop

L. rufus

LeptocUnirfes refkulattis (SUiitcr). Kott. 1962:

2S5 i»nd synonymy.
OiJt'ftutttm retktifautm SliiitOT, 1909: *i0.

New Rti-oni. Tipata Reel. Previous

Ucinnlti: QUI. (Noosa to Maekay, Heron I.,

Low Is.)—Hastings 1931: Kott 1962. New
Zealand I North I. )—Michaclscn 1 924.

Japan—Oka 1927; Toktofcn 1953a, 1953b.

Indonesia -Sluiier 1909. ?Philippines- Van
Tannic 1018. Indian Ocean (Ceylon)—Herd-
man 1906.

FIG. 26

Description: Young colonies were taken invest-

ing Mhrocosnms sqiutmiger and Pyur/t irregu-

laris. Frequent common cloacal openings are

scattered over ihe surface. There is a super-

ficial layer of bladder cells wti.h orange and

black pigment in stellate cells forming streaks

on the surface Spicules arc present beneath

this superficial layer and are reduced in den-

sity toward the bast; of i.he colony. The spi-

cule* are stellate with ftbOUl 7 conical rays iu

optical transverse section and from 003 to

0,05 mm in optical section.

The primary cloacal canals are deep, but in

these specimens do not extend posterior to the

zooids. The zooids are small with the usual

4 rows of stigmata and a large posteriorly

directed atrial siphon. There are 4 testis lobes

and 4i coils of the vas deferens.

Remarks- This is the most southerly record Tor

this conspicuous and widespread species, dis-

tinguished by its unique stellate pigment cells

which form the characteristic
t;
iigcr-Ukc" mark-

ings on the aurt'uCe.

l>U!eunmm lambitum tSluitcrj. Kott. 19b?: 317
and synonymy, 1971: IV.

DidrtnnokU's lambitum Shiltcr* 1900, 18.

New Record: Aldinga 'drop off*. Previous

Records: N.S.W-- Koit 1954, 1962. New
Zealand (Chatham I. North I.. South I)

—

Sluiter (1900; Michaclscn 1924; Kott WJtl{

and unpublished records from Otago (coll

R. Crump) and Stewart ft (coll. iC. Hatham).

Description: Two clavatc lobes arise from a

common base, Maximum diameter 1 .5 cm
mid maximum height 3.0 cm. There are traces

of orange pigment in the surface lest, but no
superficial layer of bladder cells. There h a

layer of spicules in the surface lest which

ceases abruptly at oesophageal level Thin

layers of spicules line the common cloacal

canal. Spicules arc absent at the abdominal

level of the zooids, and in ihe central test core.

They arc 0.01 to 0.05 mm and stellate. Ter-

minal cloacal aperture opens into the charac-

teristic common cloacal cavity surrounding the

central core ot test. Zooids arc small and

crowded in the surface layer of test, The atrial

aperture is wide and open. There are 81 coils

of ihe vas deferens around a single te.siis lobe.

Didentnum pattilum jHcrdman).
LeptncJhntm ptirulum HcTdman, 1899: ^2.

New Record: Aldinga. Previous Records:

Vic, (Port Phillip Bay)—unpublished Tccord

N.SAV. (Port Jackson) Herdman 1899.

FIG. 27

Description: Tough, investing colonies. In

preservative the specimens are white with jjrey

streaks and blotches formed by patches of stel-

late pigment cells in ihe surface test, especially

in the region of ihe common cloacal canals

The surface of the colonv is marked off into

Rightly raised rounded areas where solid pil-

lars of lest traverse the common cioacal cavity.

Zooids are embedded In the periphery of these

pillars of test and open to the surface around

the raised area Ihe cloacal cavity is thoracic

The surface layer of test is especially thick and

the zooids have especially long and muscular

branchial siphons which estend through this

surface layer of test. Spicules often form a

plug inside the branchial siphon—possiblv

caused when ihe superficial layer of test is

pulled down into the aperture as it is retracted

into the surface of the test The branchial

siphon is almost the same length as the rest of

the thorax. The atrial opening is wide, expos-

ing a paTt of the dorsal surface of the branchial

sac, The anterior border of the atrial opening
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is produced into a narrow pointed l;uigucu

sometimes bidentate at the lip. There are con-
spicuous circular muscles in the branchial

siphon, in addition to the usual longitudinal

muscles that extend down the length of the
thorax and into the test to form a short retrac-

tor muscle. The abdomen, of the usual form
lor this genus, is especially small. Oesophageal
bud* are present but the gonads are not mature.

Remarks; The grey veins in the surface identify

this specimen with Herdman's species. The
long branchial siphon and atrial lip are also

distinctive. The species is especially common
in Port Phillip Bay. but is not common in St.

Vincent Gulf. The species also strongly

rcscinhles 0, mbalotum Sluiter from the Kasl

Indies and Am I. (sec Sluiter 1913; Kott I9(>2).

Dideinrium mo*cleji (Hcrdman). Van Name,
1918: 151 Tukioka. 1955a* 212: !9SSb:
44: 1959: 226; 1961: 100. Kott. 1957b:
136: 1962; 328 and svnon>mv Eldredge.
1967; 213.

Lrpuuliwtm moseUyi Hcrdman, IKB6: 272.
Leptoth'ttttm incmum Herrfman, \H9V- 90
Hcrdman & Riddel

l

:
1913: 888.

New Records- lionsc \
, Cftrk&flttngft Head.

West 1, Previous Records: W. Au.s1. IRoU-
nesl I., Point Peronv Trigg l.>. S. Aust.
fReevesby I.). Vic. < BalnarHng Beuch)

—

Kott 1 962. Tas. (Spring Hay. Marb U.
N.S.W, (Port Jackson, Pott Stephens, Cods
Harbour)— Herdman I R99; Kott I962.
Indian Ocean (Southern Arabia)—Koit
1957K Indonesia ( Arafura Sea)—Sluiter

1 909, 1913; Tokioka 1955a. Pacific Ocean
(Patau h.. New Caledonia. Philippines.

Hawaiian lv
, Marshall Is. )—Herdman

1886; Van Name 191 R; Tokioka l95^h,

196!; Eldredge 1967.

FJG. 28

Description; Investing sheets. There is a very
thin layer of surface test which is often raised
into spicule-rlllcd conical papillae between the
branchial apertures. The cloacal cavity is

thoracic and the thorace& of /.ooiuN are
enclosed in an independent test sheath. The
atrial opening is wide, in all cases exposing (he
branchial sac to the eloacal canal. Spicules are
0,02 to 0.04 mm it) diameter with no more than
10 pointed rays in optical transverse section
and are densely distributed throughout. Zooids
are colourless They are minute, the branchial
sac especially small with four rows of only n
Stigmata, The vas deferens coils 61 times
around 3 single undivided testis follicle. Jn the

specimens from West 1. and Carickalingn Head
there Is a small Uttcr-aT organ opposite the last

two tows of tiigmata.

Remarks: Eidtedge (1967 >, discussing the
difficulties in distinguishing between the present
species and 0. amdidum, has suggested that in

D, cundidum the surface leu fa alwavs smooth.
the atrial aperture is a small slit and lateral

organs are always absent- He has not been
able to confirm the presence of larger numbers
Oj vas deferens coils for D. amdidum (Kott
1962) .nor is the condition Of any of these

characters constant in specimens previously

ascribed to the species. Only the regularly

stellate spicules and dark pigmented zooids of
the present specimens appear to distinguish
them from D moKeleyi which has a varieLy of
different'types of spicules.

Didemnum candidum Savigny, 1 8 i 6; I 94.

Michaclsen. 1924: 358 and svnonvmy
Van Name. 1945: S3, Hastings. 193 1 i 9-1,

Brewin, |94fii 98; 1950a: 55: 1950b;
MS; |95l; 104: 1952b: 18$; 1956: 122:

t957: 577; HMD* I 19. Toboka, 1954a:
246; 1955a: 45. Kott, 1954- 1(32; 1962:
)27 hldredge. 1967: 213.

The above synonymy refers only |o Ihdo-
Pacific records. For full lis* of svnOnyms
see Hldredge 1967; 213

New Records; West T., Wright 1. Previous
Retards: South-western Australia, Tasmania,
north-eastern Australia, the Bnglish Channel,
Trish Sea. West Africa, South Africa aitfl

East Africa, Red Sea, Mediterranean Sea
New Zealand, west and mid-Pacific Ocean
(Marshall Js. and Hawaiian It I, the Carib-
bean <and West Indies and the e^ist coast of
the U.S.A Records are kicking from the
north Pacific and west coast of Ihe American
continent; hut elsewhere the species occurs
widely in temperate and tropical region*.

FIGS, 29, 30

F>vscript\o*t\ Colonies ;irc Hat and investing,

small and rounded or more extensive sheets.

The test has dense spicules throughout. In

preservative the zooids are brown and show
through the white spicules- The common
claacal cavity is thoracic but extensive and
limited only by thin layers of surface a^
vlightly thicker basal test in which the abdo-
mina of the zooids are embedded, Thoraces
cross the common cloacal cavity in an Indepen-
dent sheath of lest, Spicules are dense through-
out. They are 0.02 to 0.03 mm m diameter
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and demonstrate the same range in form pre-almost cylindrical marginal rims stiffened by

viously described for this species with up to 15the dense spicules enclosed in the test. Zooids

or more rays in optical transverse section. Con-are very small. There are 4 rows of about 8

spicuous common cioacal apertures present onstigmata. No gonads were distinguished in the

the surface are surrounded by protuberant, present colonies-



ASCIDIANS OF SOUTH AUS'I KAL1A 2J

Kcnutrkr. The present colonial systems arc
typical of the species although no gonads
appeared 10 he mature. It was not possihle 10

confirm Eldrcdge's observations concerning the
slit-like atrial opening as* in the extended
zooids of the present colonics, these were wide
open, exposing a great part of the dorsal aspect
or the branchial sac. The variety ot" spicules
therefore, remain the principal distinguishing

character tor this species. Carlisle (1954) has
characterised specimens of D, cortdidum
Suvigny trom the North Sea. the English Chan-
nel, north-west Africa, the Mediterranean and
the Rett Sea (type locality) by the absence of
Ihe third adhesive papilla in ihe larvae, and
Lafargue 1 1 968 ) confirms the condition for
specrmens from the French eoa.si. The speci-

mens agree in all olher respects with those des-
cribed from New Zealand, Australia, Malaysia.
Japan and the Atlanlic coast of Ame/ica.
Carlisle concludes, therefore, that: "0. ctmdi-
dum is a tropical and temperate species extend-
ing trom the West Indies to the East Indies,

New Zealand and Japan".

However, lalcr workers have not observed
the univeisal absence ot a third adhesive papilla

in larvae trom these localities, while there are
the usual three larval papillae in Australian.
New Zealand and Japanese specimens. It is

possible, therefore, that two separate species
are involved.

Polysyncraton orbkulum Knti, i%2: 300.
Ntw H tcord ; Rapid Head. Pre vioits

Hecordf W. Aust. ( Rotttiest l.j S. Ausc.
(Port Nitarlungu)—Kott 1962.

Description' The preserved colony is lighi

pinkish brown, owing to the darkly pigmented
zooids seen through the single layer of spicules

present in the thin surface test. The dark
coloured zooids are also seen through the
branchial openings clearly marked on the sur-

face test. There arc the usual vesicular cells

arranged m a complete circle around the
branchial openings, and interrupting rhc other-
wise even distribution of the spicules in the
surface test. There is an extensive thoracic

cloaca! cavity, crossed by the thoraces of ihe

zooids, each with a discrete ventral sheath of
test. There is a lateral organ about halfway
down the thoracic test sheath Ihe zooids are
small, with 4 rows of stigmata. There is a long
retractor muscle. These specimens conform
with those described previously (Kott 1962}
in all respects; however, the gonads are not
mature in the present /.ooids.

Remarks: The condition of the cloacal cavity.

the dark pigmented zooids, the rather large stel-

late spicules and the unique, large transparent
vesicles in regular circles in the surface,
together, characterise the species.

Ecfiinoclrntim verriIJi Van Name. 1902: 572.
Kou. 1V62: s\2 and synonymy.
Oiplosonui 1 itKsnrht\ut?t) vvrrilH. Fid red ec
1967; 242.

New Records: Hallctc Cove. The species
has been observed investing the underside of
rocks at a depth of 5-20 m at many loca-
tions in St. Vincent Gulf where conditions
are quiet. The colonics are so fragile, how-
ever, that they usually break up when
removed <S. Shepherd, pets, comm.) Pre-
vious Records: las. (West Coast)—Kott
1 954. America (West Indies, Florida)—
Van Name 1902, 1945; Hartmeyer. 1909-
Jl; Plough Ac .tones 1937. Allien (Accra

I

—Millar 1 953. Japan | Sfojami Bav) -
Tokioka 195S.

FIGS. 31-35

Description; Living colony soft, white, jelly-

like (n preservative the present colony is deli-

cate and soft. It appears to be investing but is.

unfortunately, damaged and its* exact form
could not be determined. Spicules ate mnsllv
6-rayed. but there are also spicules with 4 mm\
with 3 rays. They form a dense spiny, lough
capsule around the abdomina of the zooids but
are sparse in the remainder of the colony
Zooids are arranged more or less in ihe double
rows previously described (Van Name HM3J
although common cloacal openings were not
delected The cloacal canals spread tuit

beneath the zooids which are retained in Ibc

Fig<. 24, 25. Leptoitinidcfi kingi. (Upper St. Vinceni Gulf, I(M2 m). Fig. 24. Spicules Fij4 "^
Gut loop.

Fig. 26. Lt'^vvtinidvs reticulums, (West I„ under boulder >. Spicules.
F«B- 27 Dtdemnum paudutn, (Aldinga "drop-off", .Um), Thorax, diagrammatic, showing mus-

culature
Re. 28 OUkmnum moscUyi. (Carickatinga Head. 5-6 m), -Spicules.
Figs. 2ft 30. DMemmm ftwwteww, (Wright T.. rough coast. 10 ml. Fig. 29—Diaeram of colony

Fig 3(1—Spicules. J

Figs, 31-35. ErhhuicUnutu nhltl. (Hallei Cove. 8 m) Fig. 3!. Spicules. Figs. jj, 33. 34.—Larvae
of increasing maturity. Fig. 35.—Matai« anterior ampullae- of tarmac.
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surfaee test Zooids are small with large

lateral organs on each side of the thorax.

Larvae rue large wilh a short tail which.

when extended, is only hall the total length of

the Itirva. There ts hii^c ocellus and an oto-

lith, At least one precocious bud is present

although the exact number is obscured by the

layer of spherical to oval granulate bodies that

extend around the posterior half or die body of

the larva.

Anteriorly there are the Usual three adhesive

papillae in the median line and 14 ampullae

from the loieral lines on either side of the

suckers. Initially these lateral ampullae are

verv .small and sess'ile. Subsequently they

increase in size and become "tear-drop" in

shape supported by very narrow stalks from

Uitr lateral linc.

Rwiwtk'* It is unfortunate that the present

colony is so damaged that its shape cannot be

discerned- Although previously described

specimens have been davate t'Kott 1954; Van
Name IV45) the present damaged colony is

investing and living colonies have been

observed investing the undcr-surfacc of rocks,

It Is possible therefore that iwo distinct species

may he involved, characterised by a difference

in the consistency of (he test and in the shape

of the colony.

'I he soft nature of the colony and its ten-

dency to break up has probably been the cause

or live lack of records of this form, which is

reported as common hi St. Vincent Gulf.

IZIdredge (1967) has suggested that the

.genus is synonymous with Diphsomo (Z./Vto-

clhium), due to the similarity ol the cloaeal

systems and the fact that tetrahedral spicules

me not unique in the family Didemnidae.

Eldredye's contention cannot be maintained,

1 lie common cloaeal cavity in the two genera

is extensive and extends posterior to the zooids

which remain connected to the basal test by

strands of test. However, the cloaeal system

in Eiliitwclinum differs from that in Piplosoma

(Lissotltnutri) in the absence ol the secondary

cloaca! spaces around the thoracis of the zooids

which remain connected to and in the surface

test in continuous rows. In Diphsorntr ( Li/so*

illruiftt) the secondary cloaeal spaces separate

eilher ttie ihoraces, or the whole 7ooid&, from

one another Further, the spicules in EcMno-
rlintim are very much larger (0,05-0.1 mm>
than those generally found in other genera of

the family and. in addition to theft unusual

form and size, their distribution in the colony

differs entirely from other genera of the

Didemnidae. The capsules formed around the

zooids by the spicules are reminiscent ol ihe

capsules formed in Cystodytes spp. and in no
other mentis ot the Didemnidae do the spicules

remain in such an intimate relationship with

the ztioid.

The genus is further distinguished by a

unique larval form with a. multiplicity of

narrow-sLalked epidermal ampullae and preco-

cious buds. The larvae of ft tispicafamm and

O, {iJssociinuw) spp. show a similar marked
increase in the number of lateral ampullae. The
ampullae in hchinoclinum arc unique, how-
ever, it) their distinct "tear-drop" shape, their

narrow sialics and their discrete onjriri from the

lateral line without subsequent subdivision.

Precocious budding generally occurs in the

larvae of Diphsomo spp. utid in />. it.hsi)-

dimtm ) spp, However, it also occurs in

Dtticmtmn? \D. pseudotiiploxonw- Kott 1V62.

and O. tentawtutm—Kou 1^661 and in Poly-

y> ncnuott iP, tispiitifawm—Kotr iy&2) so can-

not be considered characteristic of any single

genus.

The granular bodies present in the larval test

are indeed similar to those found in D, ILfcso*

dirntmi fragile—Eldredge I9f>7 and D \Lfsso-

cfimtnU os'trearium- Kou 1962. They do not

take up hacmatoxylin stains (Eldredge 1967)

and thus do not appear to be calcareous spi-

cules nor their precursors, as Kott {
1962

'I had

suggested. However, despite the relationship

with D. ( Lissocllrutm > indicated by these

enclosed granules, the genus is distinct from

other genera in ihe Didemnidae and entirely

justifies its taxonomie position as a monotypic

genus in that family

DMmi mint sp.

Hrtoni: West I (near Penguin Rock*.

Description: Living colony ''yellow, enclose*
1

.

In preservative the investine colony is a light

fawn colour. There arc common cloaeal aper-

tures with large spicule-fllled lips scattered over

the surface of the colony. Zooids arc suspended

between the basal and surface layers of test

by connecting columns of test in which the

ubdomina are embedded in clumps, altbouuh

the zooids arc separated from one another in

their own discrete sheath of test, open to the

common cloaeal cavity un the dorsum. Stellate

spicules are thick throughout the test. The
branchial siphons are fairly long with distinct

circular muscles. There arc large oval lateral

orpans on either side of Ihe thorax. There »r*

four rows of stigmata.
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Remarks". The gonads arc not developed and
Q definitive identification of (he genus K there-

fore not possible. The condition of the colony

with a well developed posterior abdominal
cloacol canal is reminiscent of certain species

of Dith-mtwm.

Suborder PHLEBOBRANCHiA
Family CORKLL1DAE

Subfamily RliOD&soMATjMAr

KIk.iIhs.'hi;. imn (Savigny). Kott-, 1952:

S17 and synonymy. Tokioka. 1952: 111;

t'fwlhtvitt tuiifut Savigny. 1816:: I02»
Hhoilostmw papillosum'. Van Name, 1918:
IT3 and synonymy. Hartuieyer. 1919; 95.

New Hicord Hiillett Cove. Prerioits

Record*: N.W. Aust. (Cape Jaubert)—Hait-
meyer 1919 S Aust (Port Noarkingai.
Old.—Kott 1952. Indonesia -Sluiier 1904;

(Aral nra Sea)—Tokioka 19^2. Indian Ocean
(Ceylon)—Hcrdnrun 1906. Pacific Occnn
(Philippines. California)—Van Name 1918,
1 945; t Chile i—Traustedt i SK2. I SS5;

I China )—Stimpson 1 855; ( Japan I—Oka
1927: Hartmever 1906; Tokioka 1953...

Red Sea—Khrenberg 182S, Mediterranean—Laca2e~Duthicrs 1865. The species i.s also

recorded from the Caribbean region (Van
Name 1<W5)

Remark*; Nothing further can be added to ihc

description of this cosmopolitan but rare
species. It is never taken in large numbers.
nor is it taken very often. The species is.

however, not inconspicuous, It is probable
that, with its highly developed closing mecha-
nism, it may exhibit Q high degree of vivipary.

In which case it is probable that relatively few
larvae are incubated, anil that the Jxcc-swim-
mine lime of larvae is short. The dispersal ol

larvae could be. therefore, limited, and the
survival of the apparently small populations of
the species enhanced by larval settlement close

to the parent, zooids. The species has been
taken from a wide variety of depths. Unfor-
tunately, little is known of the current condi-
tions at locations from which the species has
been taken, but it is possible that it favours
less turbulent conditions where there is minimal
current flow so that the larvae would be even
less exposed to dispersal.

Only a single specimen is prevent in this col-

lection-

Subfamily COKKM.IN^F

Carella cuimota Traustedt. 1882; 271. Kotl.

1969: 84 and synonymy; 1971 r 20

New Records: Hallett Cove. King Reach.
Previous Revurdx: W. Aust. (Trigg I.)—
Kott 1952- Vic, (Balnarring Beach, Franks-
ton) — Kott 1952; Millar 1966. Tus
fDHntrecasteaux Channel), New Zealand
i North ajad South Is.)—Sluiier 1898:

Michaelsen 1922; Brcwin 194b. 194S. 1950a.
1957. I960. South Africa Sinker 1K9K;

Michaelsen 1915; Millar 1955. 1962. The
species also has a wide circumpolar distribu-

tion in the Antarctic (Kott 1969).

FIG. 36

Lh'torifuiOfi; The living specimens were noted
as transparent and no colour was recorded.
There are both separate individuals and indi-

viduals ag.eree.uted together more or less in a

line. Zooids are Generally fixed to one another
or 1o the substrate by almost the whole of the
right side, The test is thick, gelatinous and
semi-transparent. On the right side of the
body where it is R\ed to the substrate Ihc

body wall is especially' thin and there are no
muscles except those which radiate a short dis-

tance from the branchial siphon. On the upper
or left side of the body there are mostly trans-

verse muscles branching and rumiiying and
some short and more regular transverse muscles
in a single row extending around ihc ventral

border. The branchial siphon is terminal and
on a short cylindrical siphon. The atrial aper-
ture is sessile and from the posterior third of
the dorsal border The branchial sac, gut and
gonads are of the usual form characteristic of

the genus.

Remarks: These specimens do not differ in any
W'uy from othei specimens of this ubiquitous

species which has been recorded in very large

numbers from open sea locations in circum-
polar waters of the Antarctic and the sub-
Antarctic (Kott 1969, 1971) The northern
extent of the recorded range is at Trigg I,

(Kott 1962) on the western coast of Australia,

but the specjes has not been taken on the

eastern coast Of the Australian mainland', the
most easterly record on the Australian coast i.s

at Frankston in Victoria (Millar 1966).

Family ASCIOIIDAE
I'liallusia depressiusculo (Heller). Kelt, 1972:

8 and synonymy.
Asvittia <}ei>rty\tust:ttla "Heller, !S78: f. Herd-
man. 1906: 305.
Avidia luting Vasseui*, 1967: 129.
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New Record: Tapley Shoal. oil PorL

Gawlcr. off Grange, off West Beach. Hallcit

Cove, oft Port StaAVaC, Wright I Prevloux

Records: W. Ausfl. (N.W. Aust.. Shark Bay,

Frermintlir)—Hartmcyer 1919; Mtchaelseii &
Hartmcycr 192K; Miliar 1963. N.S.W.

* Port Jackson >—Herdmnn 1 B99. Old.

(Great Harrier Reef (—Hastings 1931; Kott

1952, 1966. Bass Strait (East Moncoetu I.)

—Hcrdman I KS2. Pacific ( Philippines,

Palao Is., New Caledonia)—Van Name
1913; Tokioka 1950; Valour 19CT. Indo-

Malaya (Ceylon. Indonesia. Arafura Sent—
Hdler IS7H; Herdman 1006; Sluiter 1919;

Tokioka 1952, The species is known inter-

ttdallv and to *>2 m.

Description' Living specimens from of! HalleU.

Cuve are noted as large, while oi transparent.

and common on sandy bottom. Many living

specimens, however, are bluish, with black and

yellow markings. The preserved specimens

may be whitish, or blackish grey and may have

black spots in the surface tcsi. The test is

thick and lirm, smooth on the surface with

rounded ridges and swellings, The individuals

reach a large size. The present .specimens

exhibit the range Of variation described by Kott

U966) for the species.

Remarks: The relationship of Plutlhisui jttlinca

Sluiter to the present species remains in doubt.

lTic specimens in the present collection have

I he awul aperture from I he anterior third of

the body while specimens of P julinra have

been distinguished by the position of the atrial

aperture from the posterior third of the body.

Ascirfm sydneyeosis Stimpson (?parlj, 1885:

3*7. Kott. 1972 and synonymy.

New Reeords; Tapicy Shoal, Hallett Cove,

Pntt-Noa/lunga. Wright I, Previous Records:

W, Aust (Cape Jauben to Albany)—Hait-

mtyer 1*>19; Miehaelsen & FTattmcycr 1928;

Millar 1963. S. AUst. (Victor Harbor, Port

Noatlunga). Vie. (rUlnarring Beach, Point

Leo. Port Phillip Bay)—Kott 1952; Millar

i960; 1963; 1966. Tas. {Spring Bay)

NSW, (Port Jackson)—Stimpson 1855;

Herdman 1882, IS99, Qld. <Calotmdra to

Townsville>—Sehmeltz 1879; KoU 1962,

1 966. Indonesia ( Arafura Sea)—Sluiter

1.886, 1904; Tokioka J952. Pacific Ocean—
Traustedt ISHV (PalaO h.. New Caledonia)

—Tokiok;* 1950; Vas&cur 1967. Japan—

Harimeyer 19U6, Tokioka I9S&L 1954b.

Indian Ocean \ Seychelles) — Miehaelsen

191 S, (Zanzibar)—Traustedi & WeJtncr
IK94; (Hast Africa)—Millar 1956. South

Africa—Heller 1 578; Hartmcw 1 91 U
19)3; Suiter 189S; Millar 1955. 1962. The
species is also recorded fnmi the Caribbean

region (Van Name l*M5). It is taken inter-

tidally and to 30 m,

FIGS. 37. 3ft

DestHpfinn: The living specimens are trans-

parent and fleshy. The laigcst specimens in

the present collection are 20 cm long and 12

cm wide. The test is thin, but firm and tough.

and in larger specimens slightly leathery.

There is sometimes, especially on the larger

specimensj a very sparse encrustation of weed
and woim tubes. Both the branchial "ind airiul

apertures, ore on short cylindrical siphons and
arc usually about half the body length distant

from one another. Specimens may be fixed to

the substrate by the posterior, ventral, or left

side of the body. The branchial siphon is

turned away from the atrial siphon to varying

extents. There is a row of short transverse

muscle bands around the dorsal anil ventral

borders of ihc right side of the body The gut

is always filled with mud. which appears to

accumulate during the life of the individual

until in larger specimens the gut is so swollen

with mud chat the branchial sac is occluded

and confined to a small area to the right and

dorsal to the mud-filled gut. This mud begins

to collect, in smaller specimens, in the descend-

ing limb of the primary gut loop, beyond the

stomach, and it extends from there into the

rectum and continues to accumulate lp these

sections of the intestine.

Remarks: The physiological significance or the

mud-filled gut which appears to be characteris-

tic of this species is not known. U has been

noted in specimens from all parts of the Paci-

fic. Abbott (pers. cornm, 1955) noted that it

appear* to be associated with the termination

of the typholosolc at the top of the gut swelling

instead of extending further down the intestine.

The stomach appears to be free from the mud
accumulation, hut distal to the slomach the gut

becomes so distended and the whole body

inside the test becomes so compressed by it

that it is difficult to imagine normal feeding

and respiratory functions proceeding. Some
of die mud must be lost through the amw and
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Fig. 36. CurWAi eumyotti. (Hallett Cove, 25 m). Individual removed from lest
Figs. 37. 3b. A sndia sydneyensis. Fig, 37.—Individual from Tapley Shoal, 13 m. Fig. 38.—Individual

from Wngbt I., 10 m.
Figs, 39. 40. Ascidia gemmata. (Upper St.. Vincent Gulf. 10-12 mj. Fig. 39. -Individual removed

fr°m test. Fig. 40.—Diagrammatic section through branchial papillae
Figs. 41-43. Ascidia thompsoni. Fig. 41.—Dorsal lamina. Fig. 42.—Individual removed from test

* , i*
(pirickalinga Head, 5-6 m). Fig. 4?.— Individual in test (off West Beach. 8 m)

Figs. 44 45. AscuUa aclara. (Off Scacliff, 16 m). Fig. 44.—Whole individual. Fig. 45.—Individual
removed from test.
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atrial opening and until observations arc mode
on lining specimens, it must be awumed that

the property of the distal part of the gut to dis-

tend itselt in tWfl way is characteristic of the

species and result-; in the accumulations of cut

contents ai a greater rate than they are

removed from the body.

Awidia gcnimula Sluiter, 189S: 177. Kott,

I9E>6; 296 and synonymy. Tokioka, 1967

140.

New R?cord\: Upper St. Vincent Gulf, off

Port Gnwler. off Glcnclg. Previous Rvconh:

W. Aust. (Cape Jaubert to Albany!—Hart-

mcyer 1919: Michaelscn & Harlmeyer 1928:

kott 1952 Vic. (Port Phillip Bay)—Koll
1052; Millar 1966. N.S.W (Port Jackson.

AfttiWj/ra)—Herdman IS99; Kott 1952.

Old { Hervey Bay)—Kott 1966. Indo-

Pacific ( Indonesia 1—Sluiter 1904; Tukinkn

19^2; I
Palao Is„ New Caledonia, Marianas

Is.. Caroline Is .. Wake Is.)—Tokioka 1950.

1961. 1967.

FIGS. 3V. 4t>

thwrifm'on- Externally the fell is fairly thin

and flaccid and is slightly irregular, The btan-

chial aperture is terminal on a short cylindrical

siphon. The atrial aperture is on a similar

but generally shorter siphon from the antcro-

dorsal aspect ot the body. Both siphons are

regularly grooved externally along their length.

Individuals are attached by almost the whole of

the left side, Internally Ihe atrial siphon arises

from halt way down the body and is especially

long. The branchial siphon is also long inter-

nally. There are circular and longitudinal

muscles around both the siphons and these

extend only a short distance pusterior to the

siphons on the left side of the body where

there is nu musculature. On ihe right side of

the body the lunuiutdmal muscles front ihe

siphons mrngle with the irregular meshwork of

muscles which occupy ihe whole body wall on

the right, side. There is only a very narrow

prebranchml area terminated anteriorly by very

numerous branchial tentacles, and covered with

minute papillae The dorsal tubercle is a

fairly large circular cushion with a U-shaped

slit turned to the right and with the p»
terinr horn turned in. The peritubercular

area is shallow ami is completely filled by

the dorsal tubercle. The dorsal lamina is

a brood, single membrane, strongly ribbed

on both sides. The ribs of the dorsal

lamina cx.Utnd into pointed languets on the

fre* margin, There is a long neural gland

almost one-third of the body distant from the

dorsal tubercle. The branchial sac is simply

folded between each longitudinal vessel and

has 4 to K stigmata in each mesh. There are

large spalulate papillae at the junction*, of the

longitudinal and transverse vessel and these are

expanded into rounded expansions on either

side of their base T*tc gut forms a ileep

double loop enclosing the gonad* in 1-hc pri-

mary loop. The pole ot the girt loop tti the

large specimens available in this collection does

not extend anterior to the base of the atrial

siphon and is level with the anus. Theic is.

however, some variation according to the size

of the specimens and in smaller specimens

(Michaelsen A Hanmeyer 1928. Millar I9nn)

the gut loop extends anterior lo the atrial

siphon and occupies a relatively larger portion

of the left side.

Kcimtrkt; This species has been recorded often

from locations around Australia extending

north lo Indonesia and into the Pacific

(Tokioka 1967). The species is distinguished

by the absence ni intermediate papillae in the

branchial sac. by the heavily ribbed broad dor-

sal lamina, and by the origin of the atrial

siphon from the middle ol the body. Although

in the present specimens the atrial siphon is

long and directed anteriorly, in specimens pre-

viously described there is a great variation

both in the length ur the atrial siphon and in its

orientation (Michaelscn & Hartmeyer 1928).

Specimens have been described with sessile ex-

ternal apertures and it is probable that the pre-

sent specimens with short grooved cylinders

represent more mature individuals. Externally

the species resembles both A. sydneyvtnis and

A. ilutmpsuui and it is probable that in all

these species the test is firmer and relatively

thickei and the external siphons less evident

in the younger specimens, while in older speci-

mens the test becomes rougher externally and

less transparent, and the external siphons deve-

lop as short grooved cylinders. The body mus-

culature, concentrated on ihe right and on the

siphons, is so arranged that the left sidc> fixed

to the substrate, does not contract over the

voluminous gut. In these species the got occu-

pies a relatively smaller proportion of the body

wall as the individual increases in size. In A.

gi'mmata growth appears to increase the pro-

portion of the body .interior to the gut. and

although the point of origin of the atrial

siphon remain* about one halt to two thirds

of the distance down the body, the gut does

not appear to increase in si/e at the same rate

as the rest of the body. The oHcntation of
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the feeium and the curvature of the gut loop is

therefore reduced as growth proceeds It Is

also possible that rhis differential growLh Leases
the variations that have been observed in the
length and orientation or the atrial siphon,
although this may ulso be a Ifected by the orien-
tation of the body on the substrate,

A.lcitlitt malaccti aUSirtrflewh Hartmcycr,
tySHJ, resembles the present species in the pre-

<$npe of ;j broad ribbed dorsal lamina with the
hee margin produced into pointed projections
corresponding to the ribs. However, the spe-
cies is distinguished by the specially long exter-

nal siphons, by the dorsal ganglion which is

only one-ninth to one-thirteenth of the body
length from the dorsal tubercle, and by the
small stumpy cone-like branchial papillae as
opposed to the ipaiulate papillae of A, xem-
nuoti Hartmeyer's subspecies ssas recorded
from $ seasonally brackish envfronment in

Freshwater Bay, a considerable distance up the
Swan River estuary fiom Fremantlc Harbour
and he regarded it as an isolated endemic spe-
cies.

Ysu.ln: IhtMiiinoni Kott. 1952: 312.

New Records. Off West Beach Hallcti Cove.
Catickalin^a Head, Previous Record?- Tas.
< Great Taylor Bay) -Koh 1952.

F!GS. 41-43

Ptscr/fttion: In smaller specimens the test is

firm and almost glassy and transparent. Ante-
riorly,, expanded terminal ampullae ot the test

vessels are clearly visible through Ihe test. Indi-

viduals from 2 to 7 cm Jong are available in

the present collection. Both apertures are
sessile, the branchial aperture terminal and the
atiiul aperture two-thirds of the distance
down the dorsal surface Most individuals
are firmly fixed by the whole of the left side,

however ihe specimen from Carickalinea Head
is fixed posteriorly The body musculature is

present only on the right side, consisting nf a
mesh of transverse and longitudinal vessels
Inicrnnlly the atrial aperture is on a siphon of
variable length rising opposite, anterior or pos-
terior to the external opening. The atrial

siphon shows the same variations in length and
orientation as have been described previously
bar A germs/am (Michaelscn & Hartmeyer
1928, Millar J 966). Both siphons are well
equipped with circular and longitudinal
muscles. There arc about 40 branchial ten-
taclesvfl papillated prebrancbial area, a shallow
pcritubercular area completely filled by the
dorsal tubercle which generally has a simple

U-shaped opening. In an especially large and
opaque specimen from West Beach (at 8 (n)

Ihere is a second opening to the light ol Ihe
larger U-shaped opening. The dorsal ganglion
is about half the body distant from the dorsal
tubercle. The dorsal lamina is a wide mem-
brane, double tor about one-sixth of its length.
The right section of the double membrane is

plain, the left section is ribbed un the left. For
the remainder df ik length the dorsal lamina
is a single membrane ribbed on the left side,

although these ribs do not extend to the outer
margin of the membrane. There are minute
and irregular papilla-like expansions from the
tccc border ot the membrane in its posterior
extent. Intermediate branchial papillae are-

generally present., especially in the posterior
pan of ihe branchial sac' The intermediate
branchial papillae arc half the size of the pri-

mary papillae, and both are pointed. The gut
is voluminous and forms a deep double loop
which vanes slightly m relation to the atrial

siphon as the individual grows, as »n A, flftff-

ItUitti,

Remarks ; | he double dorsal lamina with
slightly irregular membranous border pos-
teriorly and the form of the intermediate and
primary branchial papillae distinguish this spe-
cies from the very similar A. lemmata with
Which it* geographic range overtops. The origin
and the variable orientation of the atrial siphon
are shared by the two species, and in both.
owing to differential growth of the body, the
gut loop is confined to the posterior half of the
lOft side in larger specimens. It is of consider-
able interest that the present species has been
recorded only from fairly sheltered coastal

environments (subject however to iomc wave
action) in the present collections, while A,
pemmasu was taken only from Offshore Bcntbic
locations -subject to currents in middle and
upper St. Vincent Gulf

Ascidia aclara Kotl. 1952: 309. Millar, 19<"%3"

72 r,

New Record'. Off ScaclifT Previous
Records-: Vic. (Lakes l*:ntrance^ Port Phillip

Bay)—Kott 1952; Millar L96.1. Old
(Moreton Bay)—unpublished record?.

FIGS. 44. 45
Description: There are two specimens- in the
present collection, maximum length 17 cm and
10 cm high. The body is slightly dorso-ven-
trally flattened. The test is rigid and encrusted
with- siand and shell particles and is produced
Into two rigid cylindrical tubes from around
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the branchial and atrial apertures At the anterior

end nf the dorsal surface and ftom about one-

third of the distance along the dorsal surface

respectively. The apertures ate completely

sessile and lie at the base of the<c tunes. The

hody musculature within this rigid test, iti

reduced to strong bands across the dorsal sur-

face posterior to the atrial aperture and

between the atrial and branchial apertures.

Internally die specimens are exactly as pre-

viously described with the branchial sac form-

ing a fold across the dorsal tubercle. The gut

forms the usual simple open loop, opening

adjacent to the atrial aperture.

Remarks; This unusual species appears to be

highly specialised for an existence on u sandy

bottom, vvilh Ihe rigid tubes cstending vertically

from the apertures forming a permanently open

channel through the layer of sand in which

the species is probably buried. It is probable

that the immediate environment outside the

apertures is modified by these permanently

open chambers to facilitate a less interrupted

feeding process and confer distinct advantages

In locations where steady flowing currents ami

absence of sedimentation pertain. The specie*

is also of considerable interest in that Us

records .are confined to the semi-enclosed

Waters indicated above. IL is possible thai

there is a wider, more continuous distribution

on the continental shelf or, alternatively, thai it

represents a Telia population of a species which

once bad .such a continuous distribution on ihe

open coast.

Stihimlei STOLinOBRANCHIA
Family 5TYFXJDAE
Subfamily polyzoiismk

Stolonh* iiustralis Michaclscn, 1927: 3<J2.

MichaeJscn Ik Hnitmcver. 1928: 352.

Kovt. 1952: 253.

Nrw Records: Tipara Reef. Porl Noarlunga.

Pwioitx Records: W. Aust. (Albany)—
Mtchaclsen 1327; Mlchuclscn h Haiuneyer

|*y?K Tas. | Spring Bay)—Kott 1952

FIG. 46

Description. RnundcU, sandy, stalked or sessile

individuals connected to basal stolons, CMS 10

7 cm maximum diameter The colonies in

the preset collect inn are encrusting specimens

of Fyitrrt irrcguU/m and Polycarpa pedtmcu-

/v. The apertures are both sessile on the

upper surface. There are two folds on either

side of the branchial sac with 6 to 9 internal

Longitudinal vessels. The gut loop is simple

and open with a gaslro-inieslinaJ ligament

enclosing a rounded endocarp in the pole The
short stomach has about 18 folds. It is reduced

in diameter at either end and has a thick pyloric

caecum pf moderate length. Gonads arc not

mature in the present specimens and their

arrangement could not be determined The
ligaments anchoring the gut to the body w;ill

extend in a row alone: the lateral aspect of the

intestine. There are also large ligament*

anchoring the stomach and the pole of the gut

loop.

Remarks: Thh. species appears to he confined

to the southern coast of AusliaUa, but has been

recorded only fTOm locations aw;ry from the

open coast It is inconspicuous however. ;ind

it. is possible that its occurrence in protected

locations on the open coast has been over-

looked. In the absence pf mature gonads the

species may be distinguished from Amphicarpa

d'tpivvha by the low rounded branchial folds,

the presence of a curved pyloric caecum i\r\d

the less developed musculatuic.

Stolonica carnosa Millar, 1963; 734
New Record; Tipai.i Kcef. Prcviom

II front: W. Aust. (Conesloe).

MC. 47

Des(hp(i*jn: The colony is oval, 3 cm long, Z

em wide and I cm thick ami, as m the type

specimen, has developed around an -algal stem.

The 4-lobed apertures of zooids are close

together on slight swellings all around the outer

surface which is cnerusied with sand. There

is no vmd inside the colony Each individual

is dorso-ventrnlly flattened and most of its left

side is directed toward the cenlre of the colony.

There are 2 folds on each side of the branehial

sac wiih internal longitudinal vessels according

to the following formula E CH5)4(h)1 Ol

There are only 5 stigmata between the endo-

style -nnd the ventral fold.

The gut forms a rounded loop and the rec-

tum turns anteriorly and dorsal ly at a sharp

angle. The stomach is pyriform, narrowest at

the cardiac end, has 1 5 narrow folds and a

very long, curvet! pyloric caecum in Ihe pole

of the gut loop. There is a ga\tro*intes1inal

ligament and ligaments connecting the gill loop

to the body wall as in Diswmnx diptycha (see

kott 1952). The anus is 2-ttpped. The gonads

are in single rows on each side of the endo-

stylc. The testev arc flask-shaped and the

ovaries contain 3 eggs of varying sizes, and a

testis and an ovaiy arc generally loosely asso-

ciated so that there are 6 to 7 hermaphrodite

gonads on each side of ihe body.
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Remarks; Although in Millar's specimen the

testes and ovaries appeared often to be sepa-
rate, the condition and the arrangement of the

gonads in the present colony sOggCSt that this

Is more apparent than real, and may depend
on the relative mages of development of the
ovary

In Millar's specimen the stomach is folded
internally hut externally the folds were pro-
bably obscured by the membrane covering
them. The course of the rectum In the present
specrmen also differs from Millar's specimen
and h bent back against the u^ loop, probably
by dorso-ventral flattening of the individual
"the extent of this dorso-ventral flattening,

therefore, is an individual, rather than a speci-
fic, character.

Ocidinaria austraUs Gray, 1 868; Sh4. KoU,
1952: 251 and synonvmv. Millar, 1963:
734; I9I3G: 369

New Records: West I. (Seal Rock), Wright
I. Previous Records: W, Aust. (Frem untie

to Albany }—Gray I 868: Michaelscn & Hari-
meyer 1928: Kott 1952; Millar \$t$$, Vic.
I Port Phillip Buy)—Millar 1966.

Ossciiption: Colonies fl{ the usual lurm with
numerous zooids closely coalesced, identified
only by the paired apertures on wart-like
siphons hum the -anterior surface of each
z.ooid which project .slightly from the other-
wise compact colony. The test is very brittle

and completely impregnated with sand. There
arc 4 branchial rolds on each side of the body
with 4 to 8 longitudinal vessels on each fold

and about 4 between the folds. I*he gut loop
is a* previously described, with about 18 spiral

folds in the stomach wall. No pyloric caecum
hax been detected. There is an elongate gas-
tric gland reservoir extending between the
stomach and the intestine. There are up to 9
lung gonads on the right side of the body, a
larger number than has previously been
recorded for this species. There is a sinjdc
row of testis lobes beneath each short ovary.

Remarks: The species is well adapted, by its

compacted form, for the occupation of turbu-
lent locations and, in fact, it has been recorded
only from the exposed open coast, Externally
it resembles colonies of Po!ymulrocarp,t spp.
from which it is readily distinguished not only
hy the location of the gonads on one side of
the body, but also by the spiral course of the
ttdmoch folds, the presence of a gastrointes-
tinal reservoir and the form of the gut loop

Subfamily fioTuriUNAb

Hoiryllnides Ieacfai (Savigny), Michaeteen &
Haitmcyer, 1 928; 341 and synnnymy
Millar, 1952: 24. 1962: 177 Kott. 1952
25$, 1966: 2s>7

Bo/ryllas teachti Savigny, 1*510?: 7.

New Records: Tipaxa Reef. Port Noarlunfa,
WesL l, t Wright I. Previous Records: W.
Aust. (Gcraidton to Albany)—Miehaelsen k
Haitmeyer J923; Kott, 1952. N.S.W. (Port
Jackson)—Herdman 1X90 Old. (Moreton
Bay)—Kntt 1952; (Sarina)—unpublished
record, Northern Territory <Durw»n)—
Kott 1966 New Zealand (Hauraki Gulf)

—

Michaelsen 1921; Brewin 194S; (Stewart I.)—Michaelsen 1921; (French P<iss)—Sluitcr
1 900: (Ocagc Harbour)—Brewin 1 946;
I Auckland I.}—Bovien 1922. South Africa
—Hartraeyer 1912; Millar 1962. The spe-

cics is also known from the North Atlantic,
the North Sea and -the Mediterranean and
Adriatic t see Hartracyer 1 923, Arnblick
1923, and Millar 1952).

Description: laving colonics from Oedipus
Point, West I. have a colourless matrix and red
zooids, while in those from Port Noarlunga the
matrix is transparent and the zooids yellow-
bright orange. AJ1 the colonies have trans-
lucent test and purple zooids in preservative
Colonies form flattened, long, lobes with a
shou sialk. There are circular to oval systems
of closely packed zooids. The test k firm and
transparent. The system at zooids arc ai ranged
in rows along the length of the head. These
systems may appear to be confluent and form
almost continuous rows, but in fact separate
cloaca! openings remain in the centre pf a

limited number of zooids and discrete circular
to oval systems are maintained There arc s>

to 1 2 rows of about 20 stigmata. The stomach
is long, with 10 folds and a very shon caecum.

Remarks: The form of the colonies h very
similar tn those of B. mugmcoecum but the
circular systems and firm test, with common
cloaca! openings along the sides of the lobes
are distinctive. The shape of the stomach and
the form and length of the pyloric caecum is

similar to the condition found in tf. nigrum.
However, the smaller number of rows of stig-

mata with more stigmata in each tow also dis-
tinguishes this species from both B. mogtii-
coentm and from B. nigrum. Records for this
species extend from the North Atlantic to the
Mediterranean and Pacific Oceans, and from
Ull around Australia. It is not known from the
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Indian Ocean beyond Hit West Australian coast

nor is it known fmm the South Atlantic.

Botr> Hoick* nigrum Herdman, 1886: 50. Van
Name. IV45: 227 and svnonvmy. Koit,

1952: 257

1 899.- 102
\<treoiu>trvtfohies pa/tttawtn Hcidman. 1899:

105.

ftltrn Heron!*' Port Guwler, off West Beach.

off Neaeliff. Ciirickalinga Head. Rapid Head,

West 1 (near Penguin Rock. Seal Rock).

Wiighi I Previous Records; W. Aust.. S.

Aust. Vic—Kott 1952. N.S.W. ( Port Jack-

son*- llerUman 1899; Kott 1952 Qld-

Kott 1952 Indo-Malaya (Ceylon)—Hcrd-
mait 1906: (Red Sen)—Michaelsen 1919.

Ban Africa—Shiner 1K98; Michaelsen 191 S.

'.'South Africa—Hartmcyer 1912. The spe-

cies is also recorded from the Caribbean

region (Van Name 1945).

Description: Colonies investing sheets some-

times extended inio irregular lobes. The zooids

ate arranged in long double row systems well

separated from one another wi«h transparent

test between In preservative the zooids are

pinple-hlack with the pigment contained in

cells H the hody wall. Hie colour of 1hc pre-

served specimens docs not reflect the variations

in colour ot the living specimens which arc;

'dark blue and bright purple" zooids (West I.);

or "vcllow and mustard" (off West Beach),

there are 16 rows of about 1 2 stigmata with 3

internal longitudinal vessels on each side of the

branchial sac. The atrial opening exposes the

anterior half of the dorsal surface of the bran-

chial sac. but the lip from the anterior border

of this opening is not especially pronounced.

1 he stomach is the usual long organ charac-

teristic ol this species, with 10 tolds. !l is

wider at the cardiac end and reduced In width

at the pyloric enil where there is a very shoo

caecum.

Remark*; Although the variation in colour and

the irregularity of the colonics make this spe-

cies dillteufl in identify in the Held, the shape

of the stomach with its. short caecum and the

widely spaced double rows of zooids are dis-

tinctive. Its recorded distribution is wide in

the Indian Ocean and from the West Indies.

At tb'©Stage there is no known character avail-

able BO indicate that all these records refer to

more than the one species with an almost eir-

eumpolur distribution, in ihe southern temper-

ate region, absent only from the middle and

eastern Pacific Ocean.

Hotrylloules majjiiicoeciim Haitmeyer. Kott.

1952: 258. Millar, I9f>6: 368.

ttoirvflotJiw nigrum var nutguicoecum Hari-

meyct. 1912: 271.
Hmyyitas m<wnieoeeus. Michaelsen. I923h:

50; 1923c: 6, Michaelsen & Hartnieyer. 1928:
331 and synonymy- Hastings. I9M. 79.
Brewi'n, 1951: 109. Millar. |flj<: I9S; |<Jf.2r

175 Tokioka. 1967: 153.

Botryltus attevps MichaeJsen & Httrlniever.

1928: 335. Millar, 1963: 736.
t'alxcvrtm mitts Oka. 1927: ftl>X

Rolrylttts ruftts. ToUnku. \QS%> 24(1

New Keeonh: Off West Beach. West L.

Wright I. Previous- Rpconls; VV Ausi

{Shark Buy)—Michaelsen & Haitmeyer
1928. S. AosU Tas.—Kolt 1952. Vic

rPort Phillip Bay!—Miliar [96$, I96u

N.SAV. (Port Jackson) -Herdman I R91

:

Millar 1963. <JM. (Great Barrier Rccf>—
Hastings 19.31. New Zealand (North I.)

—

Michaelsen 1921: Brew in 1951 Japan

—

Tukinftca 1952: Oka 1927. China (Hong
Kong I— Michaelsen 1 923a; Tokioka J9f»7

Indian Ocean ( Paumbur) — Michaelsen

1 923a. South Africa—Hartmcycr 1912:

Millr.r 1955, 1962. South West Africa—
Hartnieyer 1 913; Michaelsen 1915. Natal

—

Michaelsen 19IS. 1921. Europe (Portugal)

?var.—Michaelsen 1923b; (Mediterranean)

'.\ar. Michaelsen 1923b.

Oeu.rtfUton: The living colonics from West I.

are '"bright yellow
1

' although other specimens

are "greyish with pale zooids" In preservative.

however, all the colonies are purple owing to

the pigmentation of the zooids which shows
through rhe very soft transparent lest. The
colonies in this collection always consist of

soft, long, narrow, flattened, stalked lobe* with

zooids arranged in closely set double rows

running parallel to the length of the lobes

Zooids arc absent from the stalks. In preserved

specimens theiv is always an accumulation of

dark pigment at the top of the emlostyle and
on either side of the base of the branchial aper-

ture Common cloaca! openings are always

present around the free end of the lobe as in

Svrozoa spp.

There are 14 rows of stigmata in the present

specimens with 9 to 4 stigmata between the

longitudinal vessels. The stomach is short and

rounded with V folds and a long caecum curv-

ing into the pole of the gu| loop.

Rrmitrkx: Millar (1963) regards the form of

the colony of the Australian specimens (long

stalked lobes) as providing a character which

distinguishes it from the South African forms

which are irregularly lobed and investing, as
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arc Brcwin's specimens from New Zealand. The
closely set double row branching systems arc
present in all the specimens represented in the
synonymy above and ^1 1 these specimens have
the characteristic short, rounded, stomach with
a long curved caecum, distinguishing them
From other species of the genus It is possible
thai the Australian members of this species
may represent a ideographic suhspecics charac-
terised by the particular form of the colony
with terminal cloaca! apertures and o|ose-sct

double rows of 7ooids parallel to the longi-

tudinal axis of the head. Boirylloui?*. leachi
colonies are similarly lobed but the cloacal
apertures are present along the side of the head
between the double row ol /.ooids-

rWurvMus schlosscri tPallus). Van Name, 1945;
220 and synonymy. Kott. 1952: 259
I part

)

Jkyrmlmfl u-h!os.u*H Pallas. 1766: %5±
Nmi Hotryfltts scfitosseri. Kott. 1952. fiom
Hamclin Bay and Green Pools. W.A.

JVetv Record: OtT Hallctt Cove, Prrvions
fiitorrfr, W. Aust. tShark Bay, Fremamle)

—

Hartmeycr & Michaelsen 192S; Koti 1952
Vic. (Port Phillip Bay)—Millar 1966. Else-

where the species has a wide distribution

from the K'acroe fs. and southern Norway,
the British Isles, the North Sea. the Mediter-
ranean, Adriatic and Black Sen; from the
eastern and western seaboards of the U.S.A.
and from New Zealand (see Van Name
1945).

The local abundance of this species and its

occurrence on wharf piles, ship hulls, buoys,
etc. in shallow water has been pointed out by
Van Name (1945). This wide cosmopolitan
distribution suggests that, like Ciotw intestin-

tifis, the species favours sheltered locations ai\d

is transported largely by ships.

OiWipiiofr. The specimens are delicate and
invest the sea grass PoMth/ua inisrralis. The
test is almost completely transparent and the
zooids are pale grey. Zooids form small cir-

cular systems which arc Crowded dose to-

gether in the test. The zooids arc relatively

short, with only about 8 rows of stigmata The
atrial aperture i.s on a siphon produced to a

varying estcnt and the upper margin of the
aperture is produced into a Up. There is a
conspicuous pyloric caecum with a large bulb-
like expansion on its free end. The stomach
has about in very fine folds, is longer than
wide, and is only of slightly greater diameter
than the rest uf the gut. Developing embryos
are present in the peribronchial cavity of some

of the zooids, but on the right side of the IwuU
only.

Remarks. I he zooids in a colony of the present
specimens are identical with those described
for BprryltM pulpitis Hartmcyer & Michaelsen
192*; Millar, 1966. from Shark Bay, Western
Australia and from Port Phillip Bay. Millar
H966) regards this type of thin transparent
colony as a species distinct from H, seh(o.\,\rri.

Juvenile colonies of 8. schhsseri as described
by Verrill (VerrilJ & Smith IB73) are identical

with the present colony and the zooids aie iden-

tical with those previously described for this

species especially in regard to the atrial open-
ing, stomach and pylotic caecum, and it is

unlikely that B. gracilis h distinct from H
schtosxeri.

Subfamily srvcuNAE
CfiemuIncarpH ctherldgii (Herdman)

Stycfa erheridsii Herdman, 1*99; 18. Kott.
1952: 219 and synonymy; t964: 139 ff. p,r-
somna). Millar. 1966: 370.

New Records: Tupley Shoal, off West Beach.
West J. (off Oedipus Point). Wright L Pre-
vious Records W. Aust. (Trigg I I S. Aust.
(Spencer Gulf and St, Vinccnf Gulf>. Vic.
(Phillip I.I -Kott 1952. (Pon Phillip Rty.)—Mmr KW' Tas (D'Entrcc^stcaux
Channel)—Kott 1952, N.S.W. (Purl .tack-

son, Port Stephens)—Herdman I £99. Qld.
(Morcton Hay)- Kott J964. 'the species is

known imenidally and down to 30 m. It

is abundant in St. Vincent Gulr on *and\
bottoms at 7-<*0 m with slow currents, and
on open coasts in deeper water of 20-1(1 rn

(Shepherd, pers. comm )

FIGS. 48, 49

Inscription: Individuals are large, up to 1 1 cm
high, rounded and of greatest diameter pos-
teriorly, gradually reducing in diameter to the
terminal branchial aperture. The terminal
branchial aperture is sometimes curved- The
atrial aperture is on a slight rounded projec-
tion from about haJf way along the dorsal
surface. Colour of living specimens varies from
pale cream to bright vellow (most often the
huter) In preservative the lest is white and
opaque, with longitudinal furrows converging
to the branchial aperture on thai patt of the
body anterior to the atrial aperture. The ten
is thin and leathery. There arc up to 25 inter-

nal longitudinal vessels on the Folds and up to

7 between, although in some specimens there
aie as few as 4 internal longitudinal vessels

between the folds. There arc 6 stigmata per
mesh.
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Swtotiku (jtjstrofi.s. iTipara Reef). Gut loop.

Swlonha camow. niparn Reef). Right Safe of body removed lo show organs on let!

hody walJ.
. ,. - , , r--

Fifis 48 49. Cnemithturpo rthcr'nlgiL (Tapley ShoM, 13 m). Fig. 48-—Whole individual. Fig. 49.—

Individual bisected along Ihe ventral surface, branchial sac removed, showing gonads

and endocarp.s in body wall.

Polvcarpit vlaxuUi. Whole individual.

S7- Polvctirpa pupUlata. <OfT OleneU, 15 m). Fig, 5 F—Body wall on left showing gut loop,

gonads and endoearps. Fig. 52.—Individual showing gonads on right side of the body.

Fits JgC-iSfi Pnlvctvpn pvtltmcalula. Fig. 53.—Individual from Aldinga <t0-25 m). Fig. 54—Indivi-

dual from Tapley Shoal <24m). Fig. 55.—Individual from West J. (25 m). Fig. 56.--

Out loop and endocarp.

Fig. 46
Fig. 47

Fig, 50.

Figs. 51

The gut forms a gently curved, fairly narrow

loop across the left side of the posterior end

of the body, enclosing a long narrow curved

endocarp which is continuous with the body

wall on both the right and left side. The gut

loop is almost entirely posterior to the bran-

chial sac; the elongate siomach and proximal

part of the intestine forming the proximal limb

of the gut loop lie almost in the mid line pos-

tero-ventrally and the distal limb of the gut

loop passes to the left of the posterior end of

the branchial sac. The gut loop is almost
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entirely embedded in the thickened body wall

;nul is covet ctl by endocarp which encloses the

left gonad (in the curve of the gut) and extends

vcntrally across the pole of the gut loop to

join the thickened body wall ventrally and pos-

teriorly, The pole of the gut loop thus projects

into a pocket in the thickened body wall. The
oesophagus is short and the stomach is long

taui elliptical with internal longitudinal glandu-

lar inhk. The anai opening has it smooth
hoider.

There are one or two flask-shaped gonads on
the right side ol the body. On the left the

gun.id is embedded in a single large endocarpal
thickening of the body wall. Here there may
he a single branched gonad with single $ and 9
ducts emerging from ihe endocarp and directed

10 !he atrial aperture This condition may
have resulted from the fusion of two gonads.

In another specimen there are two discrete

gonad* embedded in the left side of the body
with their own sets of ct and ° ducts emerging
from the endocarp. The testis lobes are

enclosed by the ovarian tube as is characteristic

ol this genus.

Remarks- The present large specimens con-

form with those ascribed (Kott 1952 1 to the

"t'thi'rirftfir condition of ihi* specks, It is

most probable that this distinction relates only

to the singe of maturity of the individual* where
the ''fht^tfHtur condition represents less

mature individuals. Both forms have been

taken 1mm the same locations in both cast and
western Australia.

Polvcarpa clavatu Hartmevcr. Millar. 1963:
*
723.

Poiyt' ovpa tiuhitti (Quoy & Gnimarn*) f.

ihnutttt Haitmcver. IV l'J; 40, Michael »en &
Hartmever, 1928: 361. Kott. (952: 534
Tnkiofcn. 1961; 123, Vawur. 1967; 133.

New Records: Tapley Shoal, near Marion
Light, off Troubridge Light. Previous

Records: W. Ausl. fBathurst I. in Rortnest

I )—Hartmcycr 1919; Kott 1952; Millar

1963. Pacific (Noumea. New Caledonia)
Tnltinka MJM: Vasscur 1967.

FIG, 50

DttS-C/rption'. Large stalked specimens Iront

fawn to reddish-brown The test is very soft

and gelatinous and the surface is marked with

rounded longitudinal ridges which are some-
times interrupted horizontally. The btanehial

aperture is on a short siphon from the basnl

one third of the dorsal surface, -directed To-

ward the substrate. "I he atrial aperture is

sessile and inconspicuous from the middle third

of the dot sal surface. The upper, or posterior.

end of the head is high and rounded. The
stalk, about the same length as the head, is also

ihick and llcshy, wider toward the base in the

larger specimen, and bulbous, or. in smaller

specimens (Marion Light) fairly narrow In

the smaller specimens there are randomly dis-

tributed concavities* surrounded by well defined

lips, on the sides and base of the stalk. These

concavities are richly supplied with blood ves-

sels whieh end in terminal ampullae in the base

and lips of the concavity. It is possible Iha I

these organs ore involved in the fixing of these

individuals to ihe substrate, especially its ihey

i\o not appear to be present in the larger speci-

men where t he surface test or Ihe stalk is uni-

formly transversely ridged.

The musculature ismiher diffuse in |bc thick

body wall which is produced into a tongue-like

projection extending about one Ihird of the

distance down into the stalk. The stalk is com.
posed ol solid lest material for the remainder
of ils length. The dorsal tubercle is large, com-
pleiely filling the periluhercular circa and has a
complicated, convoluted and interrupted open-
ing. There are 4 branchial folds on either side

of the body, sometimes only apparent as an
accumulation Ot longitudinal vessels- The
branchial sue docs not project into the anterior

tongue of the body wall where il projects into

the stalk.

The gut forms a double loop confined to the

posterior part of the body. The anal border

has- small rounded lobes. Endocarps enclosed

in iJie gut loop may he subdivided terminally

into two or more branches. Gonads, more or
less in 3 rows down each Vide of the body wall.

are "foiif shaped, fixed to the body wall by
the metaphorical 'ankle'*, with the ""toe" point-

ing toward the atrial aperture.

There are numerous upright endocarps scat-

fared over the body wall belwecn (be .gonads

Remarks: The dorsal tubercle of Polycarpa

pedata Hcrdman (Siyela pedata) which Harl-
meyer <1919f listed as a synonym of the pre-

sent species is distinguished by the presence of

numerous pit-like openings while Ihe dorsal

tubercle of the present species, although com-
plieaLed has a convoluted slit -like opening

interrupted several times along its length. The
present species appears closely related lit

Polycurpa ton/$iformis Tokioka (Kott 19661.
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which has similar gonads ;»ntl appears lo be

distinguished only by the orientation oi' the

body, the absence of the distinctive stalk and

the simple opening of the neural gland. Poly-

itirpa otiollvn\- Herdman I I399) hits a similar

convoluted opening on the dorsal tubercle;,

sometimes broken into several openings along

its length. The gonads in P. anollcm* however,

are upright.

Millar (lv>63i drew attention to the differ-

ence between P. tiurata (Quuy &Gatmard) and

(he present species first described as P annua
cUtvttin Hailme\er.

P: <iuHHu\ Hastings. )93l. is described as

agreeing well "with Ha/tmeyer's U'JI9) and

Herdman's (/* Mifcatu; Herdman 188b) des-

criptions" Hnrtmeyer's description, however,

is of f'olycar?w itufdttt f. cktvaw KP. clavara)

and it is with P- auraui (">/*. sulculo\ that

Hastings specimen is identical A re-examina-

(ion nl the type specimen of P. tiutaw \ar.

pfojtd Herdman. 1899 from Port Jackson rus

shown Ihui its gonads are also the usual short

polycarps of P. attrata which is now known
from Pon Jackson and ihe Great Barrier Reef

and (ram the Tndian Ocean. Malaya, nnd Indo-

nesia The range of P. auntitt, therefore, docs

not overlap that of P. cfavmn

Polycarpa papitlnta (Sluiter).

Stsctu papitfout Sluiter. 1S8tf: 192. TokioKa,
1952: 117. Vasscur. 1969: 925.

P^fywrptj iutt'ttffitiht Kott, 1952: 23H.

New Rccordy. Ttpara Reet, oil Port Guvvler,

off Glenelg. Aldinga "drop-off". Previous

Records; KS.W. I Pon Jackson}— Kott
1952. Indian Ocean t Madagascar)

—

Vasvscur J%9 Indonesia Sluiter I K86*.

{Arafura Sea)—Tokioka 1952.

FIGS. 5J, fe

Description: Small aggregates of individuals,

the posterior (est sometimes extended into a

shorl stalk. The branchial aperture is terminal,

Ihe atrial aperture one Ihird lo one half of the

distance along the dorsal surface. Both aper-

tures arc sessile. The test is tough, rough and

wrinkled externally, with some sand and algae

irregularly adhering but generally the surface

test is uakeflL Ihe body musculature consists

of a moderately thick continuous external coat

of circular rnusclca with longitudinal bands

internally. The dorsal tubercle is a large blister

like swelling with a simple U-shaped opening;

it completely fills the V of the pcri-tubercufar

area. There arc 4 wide overlapping folds with

about 15 Internal longitudinal vessels on each

fold and 3 to A between folds. There are 4 lo

8 stigmata in each mesh. Anteriorly the endo-
Nlylc follows a winding course, which is effected

by the subdivision ot transverse vessels and
multiplication of the number of rows of stig-

mata ventrally, in a localised region along the

anterior extent of the cndostyle. The gut forms

n horizontal loop in (he posterior end of ihe

body The stomach is elliptical with longi-

tudinal striations. "Ihe rectum extends ante-

riorly toward the atrial opening. The anal

border is broken up into 14 long finger-like

lobes Tall endocarps are present in Ihe gut

loop and scattered over the body wall. Seven

to 12 oval lo elongate polycarps are present in

1 to 2 rows in the centre of each side of the

body, directed toward the atrial aperture. These
polycarps are fixed to the body wall along their

whole length. In smaller specimens with

smaller immature gonads there arc more often

2 ruws ot polycarps. and. as the gonads increase

In length and the body length increases, these

rows appear to merge into a single irregular

row. while in a single specimen with well deve-

loped gonads there is only a single regular row,

Rttnetrks: The present species resembles Poiy-

corpti clavatn ( Hartmeyer) , P. lon^ijnrrnis

Tokioka and F, atrollem- Hcrdmun, in the tall

endocarps enclosed in the gut luop, but is dis-

tinguished by the rows ol Tceumbenl gonads

fixed Jong their whole length to the body wall.

The anal lobes* also resemble those of P.

atloHens and ft fon#ifortnix.

The form of the body, the position of the

atrial aperture, the form ot the dorsal tubercle,

and the form and arrangement ot the gonads

are similar to P. c.trLtttrttinKa (SI utter); Vasscur.

I%7. which is distinguished by its short oval

stomach, greater number of lows of gonads and

greater number of internal longitudinal vessels

between the branchial folds.

Cncmidocarpa rrwrfa&tiiH wie t.v/y ntti((nya\*

ctiru'nst.s Hartmeyer from Madagascar and C
nwdagmrarienv's regttfis Michaelsen from New
Zealand <scc Kott 1971a) nlso resemble the

present species in external appearance and in

the arrangement of gonads, and are distin-

guished principally by the greater length of the

gut loop and greater number of internal longi-

tudinal vessels between the branchial folds

The papillae on the branchial sac described by

Slinrer i IKK6) are not present either in the

South Australian specimens or in the specimens

from the Arafura Sea (Tokioka 1 052). It is

possible that Sluiter mistook particles adhering

to the branchial sac for papillae.
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The species has a wide geographical diMribu-

don from Indonesia and apparently around the

cast coast of Australia, fODtti rocky substrates

In sheltered localities, or in Offshore Benthic
locations where there arc slight euiienis.

Populations of Uus specie* do not appear to

he dense and Tecords arc Tew,

Pofyearpa pedunculuta Heller, 1S7S: 106. Kotl.

1952; 232 and synonymy. Millar. 1966:

f*<Myafrfia ohsatrci Kolr. 1952: 245 *nd
synonymy.
Polycurpa Mepltunenste Herdmun. ISlW: 45.
Kou. 1952: 232. Millar. 1*63, 726.
i\yt\t'iirpa /ntiehii Kotl, 1952: 244 and syno-
nymy; I%6: 299. Vassetir. 1967: t3&
I'olyvarpu ohrerta. Kotc, L9$ll 242 I woe P.
itbrarti Traustcdt)

,

New Records Tipafa Reef. Taptey Shr>ciL

near Marion light; upper St Vincent Gulf.
off Purl Gnwler. off Semaphore, off Grange,
off West Beach, off Glenclir, oil Broadway,
off Hal let I Cove. Pen Noarlun^a. Aldinga.

Cnrickaltaga Head. Rapid Head. Wesi !.,

Wright I. Pmiain Records'. W. Aust (Cope
laubcrt to Bun bury)—Hiirttncycr 1919;
Michaelsen & Hartmeyer 1^28: Kott 1952
H. Aust. (Rccveshy I). Vic. iBalnaning
Beach)—Koli 1952; (Bass Strait)- Heller
187X; Michaelsea \W5. (Port Phillip Bav)—Millar I «b6. N.S.W. I Port Jackson. Two-
fold Bciyl—Herdman 1881. Qld. fMoreton
Bay I—Kelt 1964, The species has also been
recorded from New Caledonia (Vasscur
J 967).

FIGS. 53 56

Dtwcnviton This rs by far the most common
aseidian in St Vincent Gulf and is very vari-

able in external appearance, The colour of
living specimens from Port Noarlunga has been
described as "bright to pale yellow'*. These
specimens arc black to greenish in preservative-

Most often living specimens are sandy with a
'reddish linge'" to "reddish brown" becoming
brown to purplish brown when preserved in

formalin. They arc slightly laterally itailened

and almost oval shaped, and are most often 3
to 4 cm long and 2 lo 3 cm wide. Larger
specimens up to 8 cm long are usually greenish-

black in preservative. The apertures are ses-

sile, the branchial aperture terminal hut dircc-

Icd slightly to the side, away from the dorsal
surtace, and the atrial aperture one-third of the
distance down the dorsal surface.

The test is firm and gelatinous and ihe sur-

face is generally smuiKh and naked. There is

often, however, a light encrustation ol sand

or the test may be more heavily encrusted, or
may hecome plmost brittle with included sand,

In larger specimens the lest becomes thinner.

more flaccid and leathery.

Posteriorly the test may he produced into a
narrow stalk up tn halt the length of the body,
or the body may taper gradually from a straight

upper or anterior surface where the branchial
aperture fs central and the atrial aperture is on
the antero-dorsul corner. The posterior end of
Ihc body, with or without a stalk, may be pro-
duced into root-like structures, or the indivi-

dual may be fixed to the substrate by the
postero-vcntral surface.

I he body wall is light lu dark hrown,
brownish-green, gieeuish-black, or black. Ii

is not very closely adherent to the lest and is

truck, firm and very muscular wiih internal

longitudinal bands and fl continuous thick

external coat of cireuJar muscles- Both layeii

of muscululure are often embedded in fleshy

non-muscular tissue and generally spherical

vesicles arc embedded in the .muscle layers

interrupting the regularity and continuity of the
fibres. The body wall is more flaccid in larger
specimens.

There aie about 100 simple tentacles ui at

least 4 orders. The prepharyngeal «rca ha*
small papillae and is of moderate width. The
dorsal tubercle varies and is sometimes small,

in the centre of a fair Iv large pciimberculnr
area. It U sometimes much Jargcr but never
completely flIK ihe peritubcrcukir area. The
opening forms a U wfth horns turned in or out
and directed to the side, anteriorly or poste-
riorly and in larger specimens may be inter-

rupted Ihe dorsal lamina is a plain edged
narrow membrane. The branchial folds are
low and rounded with 2 to 3 thick internal
longitudinal vessels between the fulds and II to

13 on the folds There are (% to 8 stigmata
in each mesh between the folds but on the folds
the internal longitudinal vessels are more
crowded together. There are often vesicles,

similar to those embedded in the body wall.

embedded in the branchial vessels and in Ihe

dorsal tubercle. The gut is confined tu the pos-
terior end of the body distal to the atrial aper-
ture. The intestine forms a short rounded loop
enclosing a circular endoenrp. The stomach
itself is elliptical with pronounced folds. There-

may be a second small endocarp separating the
rectum from the oesophagus as the former
extends anteriorly toward the base of the atrial

opening. In smaller specimens the anal border
is broken into 7 sometimes subdivided rounded
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lobes. In larger specimens there are up to 25

lobes. The circular endocarp enclosed by the

gut appears to be ihc major mechanism anchor-

ing the gut loop 10 the body wall and is con-

fluent wilh ihe conneclive tissue surrounding

the gut. There are 50 to SO short oval poly-

carps on the lei t and 25 to 00 on the Tight

These aic sometimes, but not always, embedded

completely in the body wall. When completely

embedded only the openings of (he ducts ;ire

apparent as holes in the inner surface of the

body wall. Primarily (here nppcur to be about

3 longitudinal rows of polycarps on each side

of the body. As e.ich polycarp increases in

length it sub-divides and new gonoducls open

frum (he proximal half io form secondary rows

of ponads overlapping the primary row closest

to the atrial opening it is possible that this

process, resulting in increases in the number of

polycarps present, explains the .great variation

in the number recorded for this speeicv.

Rffnwfot MichaeUcn & Hartmeyer H n2S>

drew attention to the similarity between species

tatted in the synonymy above and suggest that

P. ohscura is a vuriely of P. pedunculate {P.

vfridis

)

. M ichaelscn regarded frtlycurpa

nttH'bti. however, as a distinct species charac-

terised by differences in the gut and gonads.

In this collection there ate individuals demon-

strating ever) condition previously described

for P {Kt1nnctt(ata % P. moebtl. P obsnmt and

/'. sirfthvnrnsts. There are specimens demon-

strating even condition from stalked or moled

io sessile individuals: every colour and every

condition of the lest is found and there is con-

siderable variation in the number of polycarps

and the extent lo which they are embedded.

The gut loop is always constant and encloses

the circular endocarp which has a pointed tip

doisally. The thick iniernal longitudinal ves-

sels of Die branchial sac, their crowding on the

narrow Inlds. the spherical vesicles embedded

in ttie hranchial sac and body wall, the thick

layer of circular muscle, and the pnpillated pre-

branchial area can be retarded as characteristic

of this otherwise highly variable single species.

The extent to which gonads are embedded in

the body wall, and the extent to which the body

wall is marked oil into .tre.is probably indicates

more mat ore specimens.

Polycarpti matnlmi Harlme>cr, 1006, has a

similar endocarp enclosed by the gut loop and

Ihe same type of vesicles embedded in the

body wall It is distinguished from the present

species, however, by Ihe weaker musculature

which also distinjW'sr'es it irom the West
Indian species P. ohttcta I raustedt.

P. pedunculanx is Ihe most common ascidian

in St. Vincent Gulf and generally both jrreenish

and reddish brown specimens occur. Larec

black specimens were also taken from Seal

Rock. West }, from Hallctt Cove, and from
Tapley Shoal. There is no apparent correla-

tion hetween the type of environment and the

colour of the individuals at each Station. A
cave of geneiic polymorphism in Aseidiacea

has been described for Boltcnia ovijeru (L.)

I Plough 1969). This dominant in the ascidian

population of ihe Gulf of Maine, has colours

ranging from while to crimson red in .i single

haul, and variations in test texture ;iik1 in

mu.scle band colour and thickness can be

related to these- colour variations. It has been

sueucstcd. that Ihe species demonstrates genetic

segregation of the ability of individuals to

accumulate pigments, "tnc situation in Poly-

Ciirpit pedttnculuto may indicate a similar gene-

tic segregation,

Family I'YURIDAi:

Pyura score.sbiemis n.sp.

Typr Location: Off Semaphore: IS m. in

sparse Posutonia, 27.1.69 (Holotype; Soinh

Australian Museum, registration number
H87fO. Further Recotds: Off Tapley Shoul.

)8 m. ?2 m
FIGS. 57-59

Description: Rounded heads on stalks of vary-

ing length, sometimes thick and no longer than

the head, but mvtici lines long and narrow (up

to 20 cmK supporting a head 8 cm long and

3 cm wide The he.id is more or less eyg-

slviped with its greatest diameter basally heforc

narrowinir ahtupily to ihe stalk The apertures

are both sessile, either side of a more or less

pointed projection foiminy the anterior apex ol

the head. The atrial aperture is slightly more
posterior than the branchial aperture

The test is ihin, hard and tough with a dense

siindy encrustation on the outer surface of the

head and Ihe slalk The body wall is thin and

semi-transparent with moderately developed

fine and diffuse musculature, with muscle bands

mosi closely placed around the anterior pan

of the branchial sac and siphon.

The branchial tentacles have a large Hanged

axis. iViirly short primary branches, stumps

secondary branches and minute tertiary

branches and jre not very bushy. The siphons

are lines! wilh long needle-like spines, closely

set, up to ?75 mm long. There ore no sp»-



ASCIDIaNS OF SOUTH AUSTRALIA 11

culcs in either the test or the body wall- the
dorsal tubercle Is a simple U -shaped opening
with both horns ixirncd inwards, The dorsal

lamina hits pointed languets but is very short

owing to the close-set branchial and atrial

siphons and contracted dorsum. The branchial

sac is delicate with 6 High, overlapping folds

on each side of the body with up to 20 internal

longitudinal vessels on the folds and only 2 or
3 between. There are 4 to 6 stigmata in each
mesh.

There is a simple and fairly narrow gui Jimp
enclosing the gonad on the left. The gonad
on the right occupies h corresponding position.

I here arc very arborescent liver lobules in the
region of the stomach. The gonad may consist

>f an undulating ovarian tuhe with fringing

testis follicles along hoth sides with the testis

ducts extending alon£ the mesial surface of the
ovary. In some- specimens the undulations of

the ovarian lube extend out into pinnate
branches witfi testis follicles around their

extremities f hesc pinnate branches may sub-

sequently separate off into separate polycarp
sacs on either side of a central duct The anal

border is divided into 3 large shallow lobes.

Hi'ttwrks-: Specimens demonstrate the develop-

ment of the polycarp sacs of the pynrid gonad
from the continuous tubular styelid type of

gonad. All stages of this development can be
observed in the specimens available and it may
he that the condition of the gonad indicates the

age of the individual. The stalk'of this species

also shows great variation in length and thick-

ness. Despite these variations The species is

characterised by the relatively smooth test, sand
encrusted, but without tubercles or furrows.
and by the constant position of the apertures.

The position of the apertures, on the upper end
of the head, fanfy close together, with the

hmnchial nn<j atrial openings on opposite sides

of the apex, is unusual in a stalked species of
the Asculiacen. where, more generally, both
apertures arc on the dorsal side of the head
with the branchial aperture directed down-
wards, and the atrial aperture uppermost and
directed upwaidv

The relationships of this species are indicated

by the srphonal spines, which resemble those

described for Pyurti aUumyens'ts Miehaclsen &
Haitincyer. 192K\ from Oyster Harbour.
Albany. Western Australia, in which apertures

are also separated by a cushion of test in the

middle of the upper surface and in which the

dorsal outface of the body is very much con-
tracted and the dorsal lamina consequently very

short. Pyura alhanyensis has. however, charac-
teristic papillae on the convex bonier of the
sea biv-shaped stem and primary hranches of

I he branchial tentacles.

Pyura curvigotw Tokioka. 1967, from the
PaJao Is. is a similar closely related species,

sometimes stalked, with a similar arrangement
of eodocarps, gonads and gut. Ths anus, how-
ever, has many lobes and the Jong {2.75 mm)
siphonal spines extend outside the siphons onto
the Jobes surrounding the apertures, as in

Pyum vftt&tB (present in this collection) The
necdle-likc siphonal spines found in the present
species are not found in the various forms of
the Pyura puchydermatjnu group of stalked
species. In a specimen from Taplcy Shoal
{Station 6) there are barnacles growing around
the branchial aperture.

Pyuia vitfcihi (S)impson) Peres, J949: 195.

Tokioka. 1952; 134; 19334! 273, 19*7
202. Millar, I960: 12r>. Koit, 1964, 142:
1966: 300; 1969: 133. Foi further syno-
nymy and literature to the species in the-

Atlantic and West Indies sfce Vim Nam*
I945i 321.

Cynthia vittata Sifmpson. TH52; 230.
Pyum jacatrfhsi.s. Koit, 1952! 273; 1954? 127
Millar. 1%0: \2S.

New Records: Tapley Shoal, oft Trouhridge
Light. Previous /6rrw/c; W t Allst. <S.YV.

Aust.)—Kott 1 952, Tas.—Koil 1954. Qld
-Kott J 964. 1966. Pacific fArafura Sea)

- -Tokioka 1952: tPalao Is.l—Tokioka
1967; tJapan)—Tokioka 1953a; Van Name
1945 Atlantic—Van Name 1945; Peres
1949. Millar I960. Sub-antarettc I Mac-
quarieJ,)—Kott 1954. 1969; fKerguelen IT
—Kott 1954; (Marion !.)—Millar 1966.

The species has a wide circumpolar distribu-

tion in the southern hemisphere and extends
north through the Indo-Mafayan region to

Japan. It is also found in ihe Atlantic and in

the Oiiribhean (see Van Name 1945 >.

FIG 60
Description: Only a single individual is avarl-

ahle. 3 cm long with a terminal branchial aper-
ture and Ihe atrial opening half the distance

along the dorsal surface. Both apertures are
almost sessile. The external surface of the
tesr is rough and has sand and foreign particles

adhering. The siphuns nrc lined with (one

needle-like spines, 0.1 mm to 0.2 mm long,

overlapping. These extend onto the outer sur-

face of the siphons, cover the lobes bordering

the itphons and extend onto the outer layer

ul lest. The spines have a slight iridescence
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which confers on this outer siphonal urea a

greenish tinge The siphon is lined with red

stripes in the preserved specimen.

The test is thin, leather} and firm, The
dorsal tubercle is a rounded cushion filling the

peritubcrcular nrea wkh a simple U-shaped slit

Vv ith both horns turned in. 1 he branchial

tentacles arc nut hushy and have only primary

branches and very short secondary branches

The internal siphons are fairly long. Longi-

tudinal muscle bands radiate from both siphons

hut do nol extend vary far down the body on

the left. Circular muscles turrn a fairlv irre-

gular network over the Jight side of the body.

becoming more sparse posteriorly. They arc

practically absent from the posterior half of

rhe hody on the left side, over the sot loop.

The branchial sac is fairly delicate. It has

IK internal longitudinal vessels on each told

and 4 between, fhere are 6 stigmata per mesh

The gut forms the usual loop enclosing rhe left

gonad, The anal border is smooth and bi-

labiate. The gonad* consist of the usual cen-

tral ovarian tube with pinnate branches on both

^ide% terminating in polycarp-likc sacs. Hndo-

c<irp-like tissue is present on the free sort ace

Of the gonads where it is broken up into lobes.

Remarks'. "I he synonymv of this widespread

species has been very confusing owing to the

variation in the length of the siphonal spines

and the variation in the condition of the inal

border It appears, however, that SlU'ter's spe-

cies from Indonesia and Northern Australia (/\

taaitrcnsix). with very much smaller siphonal

spines that do not c.vtend onto the outer surface

of the apertures, may be a distinct species des-

pile the spines of intermediate length that arc

present in specimens from the Pcdau Islands

iTokiokn l°Mk see Kott 19711. Hyun/ airvi-

P.orui 'lokioka. 1967, from Palao Is., is an-

other closely related species in which the very

long (2.75 mm) siphonal spines cxitmo* onto

the outer sin face of the apertures. In Pyttnt

ttfhttttyettsis Michaelseo & Hartmeyer. 1928.

and P. wowsbietish n.sp. Lhe siphonal spines

extend up to fl.275 mm. only slightly longer

than the present species. However, these

siphonal spines do not extend onto the outer

surface tif the apertures.

I*vura irregularis iHerdman). Kofi. 1952: 271

Miliar. 1 963 ; 739: 1966: 370.

Cxtithio Irregularis Hetdmun. 18#t: 60; 1882:

141

fcfiu Recorch: Tipara Keef. off Beach Hut.

f km off Port Vincent, upper $t. Vincent

Gulf, off Grange, oft' West Beach, off Glen-

el g. Fori NoaHunga. Aldtngn
L
*rlrup-ofT\

Canekalioga Head, Vrrvhn^ Rtconh: S.

Aust I Outer Harbour). Vic. (Port Phillip

Ray)—Millar \WL 196b. fas. (D'Entre-

CasteaU* Channel)— Kott 1952- N.S.W
iPoit Jackson)—Herdman 1882. The spe-

dfcfc has not previously been taken ir> haters

of less than 25 m in depth

Description; living specimens are red. orange

tu light fawn. Externally fh$ test is very hard.

leathery and wrinkled and thickened into

small octagonal plates. There are also wart-

like protuberances, especially anteriorly

Individuals are usually clumped together in

light aggregates and in* shape of the body is

consequently very irregular The maximum
body length is about 2.5 cm. Both apertures

are present at the end of fairly long siphons

which are generally oriented away from one

another The test is very strong with internal

longitudinal jud outer circular muscle bands

as in all species of Pyuridac.

Delicate cup-shaped scales, 02 mm long,

line the siphons. There art? 15 branchial ten-

tacles with short sparse primary branches and

minute secondary brunches. The primary

opening from the neural gland is U-shaped

with horns turned in or out The dorsal

tubercle is blister-like and there is often an

accessory opening from the neural gland. The

tubercle is not always longitudinally attenua-

ted, however the pentobercular arc is always a

very deep V -shape and generally the tubercle

does extend down into it. The neural ganglion

is especially long- extending most of the dis-

tance along the doisal lamina. The dorsal

lamina has a double row of langucts. These

are fine and pointed, closely set on the left.

and on the right they are stouter and more

sparsely anaii^ed.

There arc from 6 tu 10 branchial Colds on

each side of the bod)' with about 12 longi-

tudinal vessels on the folds and 2 helv-een.

There are 6 to 8 stigmata in each mesh crossed

by paradigmatic vessels. The gut loop is

simple and curved and endoses the left gonad

which is subdivided into 15 lo 20 separate

pulycal p sacs arranged on either side of central

male and female duets, There is a corres-

ponding gonad on the right.

Rem<oks: This species resembles very closelv

the Antarctic species Pyuru discoveryi Herd-

man <&ce Kott l%9) The tough, wrinkled

external test with embedded polygonal thicken-

ings is also reminiscent of the Antarctic Pynra

sqttiTmara Headman although the polygonal



ASCIDIANS OF SOUTH ALSIHALIA 3<*

scales and ihe body shape of P, squnmatu arc

more highly specialised than in either P dt's-

an'i'rvi or in the present species The bran-
chial tentacles with their sparse branche* and
rhc long siphons are also similar to Ihose of
P. discovery; jmd it is possible that (he protec-

tion afforded the individual hy ihese lone

siphons may be associated with the absence of
ihe more busby tentacles Usually found m this

genus.

The individuals are never very large -ind

their leathery test and hahn of occurring in

aggregates suggests a species adapted lor very
turbulent conditions. The present records do
not .support this, however as they are either

Irorn Offshore Bcnthic locations in Si. Vincent
Gulf, or from reek in sheltered coastal loca-

tions.

Pyura australis (Quoy & Gaimard) s.sp. atisin*-

Vts Quoy & Gaimard.
iU'ftJt'u Mistralis Quoy <£ Gaimard. ]£?4: &H,
Pvtira australis f /y/Jicv/. Kott. 1952: 26fc and
s.ynnnymy.
Py/irtt (ttistnilis, Millar, ISft.V 739.

New Records: Tipara Reef, Tapley Shoal,
near Marion Light, off West Beach, off

Hroadway. off HalleU Cove, off YankaliJIa

Buy. West I , N.W, of Robe. Previous
Rrrords: W. Ausi. (Ceraldton to Albany)—Quoy & Gaimard 1834: Michaefsen &
Hartmcycr 192&: Koit 1952; Millar 1963.
Vic. (Wesiernport. Flinders)—Quoy &
Gaimard JS34: Kou 1952. Tjus (D'Entre-
catteaux Channel, Tindcrbox)—Kelt 1952.

FIG. 61

Deuri{)tion: Specimens of ..it sr/cs up to a
maximum of 4 cm long head with a stalk of
30 cm. The Lest is usually without, foreign
bodies adhering, though in one specimen there
are some ciuipedes growing on the stalk. The
surface of the test is marked with variable
longitudinal furrows and ridges but is some-
times almost smooth. In preservative the

specimens arc pinkish-fawn, although living

specimens are usually dark red and, occa-
sional! y, yellow , Both a pe n,u res arc close

together on the dorsal surface, the atrial aper-
ture directed upwards and the branchial aper-
ture directed nasally. The lobes of the atrial

aperture are clearly continuous wilh Ihe ridges
in the dorsal part ol the test

There arc stellate spicules ol about 0,02 mm
diameter with b rays rn optical transverse sec-

tion in the body wall, and the siphons are lined

by conical spines of 11.02 mm maximum height
from base to apex.

Ihe branchial sac, gut loop and gonad are

n% previously described and there arc 18 long
flattened characteristic lobes fringing the anul

burder (see Kott 1952).

Remarks: Nothing can be added U> previous
descriptions of this constant species which
appears to occupy a wide range of conditions

in exposed to sheltered locations from Gerald-
ton, in Western Australia, to Flinders in Vic-
toria. It is common in wave beaten areas
from the low wafer mark to 22 nr.

Pynra spinifera (Quoy & Gaimard). Kott. 1952,
269 and synonymy.
Atvidio spitUjcrn (Juoy tk Gaimard, 1834; frl7_
Cytithw m\dtirtuticata Hcrdman, 1 8 Us*: 30.

New Reinuh: Upper St. Vincent Gulf, otT

Halfeit Cove, Aldinga. Previous Records:
W Aust. (Albany)—Quoy k Gaimard
1834. Vic. (Buss Strait)—Tvlichaelsen 1905;
Heller 187$. N.SAV. (Port Jackson, Port
Hacking)—Hcrdman 1 891 . 1 899; Kott
1952

FIGS. 62. 63

Description. Specimens with head to 8 cm long
and 4J5 cm wide Stalk ts of very variable
length, maximum 20 cm Externally the rest

is smooth without longitudinal turrow*. but
W'jth characteristic tubercles, varying in their

density, and sometimes, especially in larger

specimens, absent altogether, The head is often
compleiely enveloped by an investing sponge
which in specimens from olf Hallctt Cove has
been noted in ihe lield as yellow.

Minute overlapping scales, 0.05 mm maNi-
mum length from posterior pan ot the base
ta their apex, line localised areas where thick-

ened lobes of the test project into the siphons
Orherwise. there are no spicules in the test or
in the hodv waif, There are 7 branchial folds
on cither snJe of the body wall in the larger
specimen but only h on each side in overage-
sized to smaller specimens. There are about
25 branchial tentacles alternating with rudi-
mentary tentacles. The larger tentacles have
regular pinnate primary branches with secon-
dary branches and minute tertiary branches
and arc very bushy. The dorsal tubercle has a
double coiled opening, both horns coiled

inwards and the inner spirals of each coil are
slightly convoluted. There is a short dorsal

lamina with pointed langueis.

There arc up to 30 internal Jongiiudinal ves-

sels on the folds and 2 to 3 between, In larger

specimens the under sides of all the major
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Figs. 57-59. Fvura scnrrsbiensis. Fig. 57.—Individual (off Semaphore, 18 mj. Fig. 58. Siphonal

spines. Fig. 59.—Gut and gonads.

Fig. 60. Pvura vittata- (Tapley Shoal, off Troubridge Light, 17 m). Siphonal spines.

Fig. 61. Piitra australis: (Hallett Cove, 8 m). Spicules embedded in siphonal lining, and siphonal

spine. _
Figs. 62, 63. Pvura spinifeva- (Upper St. Vincent Gulf. 10-11 m). Fig. 62.—Dorsal tubercles. Fig.

trS.—Papillae from inner body wall.

Fig, 64. Microcosmus nk'hofhi. (Off Yankalilla Bay. 20m). Siphonal spines and scales.

Fig. 65. Microcosmus squamiser. (Off Semaphore, IS m). Siphonal scales.

Fie 66. Microcosmus siolonifern. (Port NoarLunga. 5-6 m). Siphonal spines.

Figs. 67. 68. Ctemcelhi antipoda. f Yankalilla Bay, 12-20 ra). Fig. 67.—Dorsal tubercle. Fig. 68 —
Inner bodv wall showing gonads and gut loop and heart on left and right respectively.

blood vessels and the transverse vessels (but pointed languets to form a fur-like covering.

not the parastigmatic vessels) support minute These projections also cover the gonads and
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the whole inner surface of the body wall
extending into rhe base of the atrial siphon
although here they are reduced in density.

The gut lorms j narrow curved loop enclos-
ing ihe leii gonad. The right gonad forms o

corresponding curve on the right side of the

body The anus is bordered by 12 shallow
lobes. There is a mass of orange arborescent
liver lobes. In larger specimens there is a
bhsivr-like structure on either side of the atrial

opening, extending into the curve of the gut

loop ;md into the curve of Ihe gonad on the

left and right sides of the body respectively.

I hi* also has a fur-like surface formed by
dense, small, pointed projections. The inner
cavity of this blister-like organ is continuous
into the lumen of the atrial siphon and, pre-
sumably, if swollen or dhtended could occlude
the lumen of the siphon. There are aJso two
flaps of tissue, anterior and posterior to the
atrial opening to form an atrial velum.

Remarks; Trm distinctive species, in which
variation in external appearance involves only
the number of tubercles on the test and the
length of the stalk has, in St, Vincent Gulf,
only been taken from fairly sheltered situa-

tions, Other records, however, suggest that

the species could occupy greater depths in ofT-

shoie situations from which it was uprooted
only with turbulence occurring during storms
The large bead supported on the thin but tough
stalk doe* not appear to favour vctj- tough
conditions, although it could be an advantage
in locations where there is steady current flow
or surge.

KaJocynthia hispidu (Herdman). Kott, 19h8t 77
and synonymy.
C\t\thw hhpuht Herdman 1882: 146
Hatticytifhitt cartas. Vasscur, ]967: 144.

New Records: Tipara Reef, Taplcy Shoal,
ncui Marion light* off Beach Hut, Port
Vincent, upper Sr. Vincent Gulf, off Outer
Harbour, off Wesi Beach, off Glenelg. off
Port Stunvac r'Thc Barge*"), Aldinga.
Carickalinga Head, off Yankalilla Bay,
Rapid Head. Previous Records: See Kott,

Remarks: This species apparently occupies a
wide variety of corulilions but generally favours
sheltered bays or estuaries (see. Kott i%3. for
description and further discussion of this and
related species).

Hertlumuia iwinui* (Savigny) \fichaelsen, 1919:
*0 and synonymy,

Cynthia momus Sitxigvy IX] A: M5.
Pyaru monwx t tyV,trfhtnertt<i.\ Miehaelsen,
1919? M.
* Pyttra momttx f. Rfffttlfl Michaclscn, I91.&
31.
Pyttra mimms L compfmuua. Mii.*i>aelNcri,
J 9 J 9 ; 54.

Pyttra m<>nta\ f. artel Michnelscn A HaM
mcyer, 1927: 194; J928: 443.
Pyaru momus Savjgny r. sratuiis. Michaelsen
& Ilarlmeycr, 1928: 441.
ttrnhitaoia momtts. Vnn Name. 1945: Ml
Hcnlnutnia taumus {, oaltu. Koll 1')S2 *H\
Tokioka, |%1; 132; 1967: 20*
riertfrrutnia momtts f. grairdir. Koll, 19S2;
279; 1964: 142; 1966: 301. Millar. I960: 126;
I96.V 740: 196ft: 174. Tokioka, I949; 61*
1952: U7: 195W 277; 1967: 206.
fm [fei'tJittuaiit mamas f. cttrvoftt Koll, 1952
282; 1964: 143.

New Records : ( *'$rattdis" type)— Tipara
Reef, off West Beach, off Olenclg, Caricka-
Jiriga Hend, N.W. of Robe. C&iter type)—
Goose tu upper St. Vincent CSiilf. AJdingu
Reef. West I . Wright I. Prcvtotts Records
("xrtmdis*' type): \V. Alwi. (Fremantlc lo
Albany >— Michaclscn & Hartmeyer I928;
Millar 1963. Vic. (Port Phillip Bay, Wcs-
ternport)- Millar 1961), I%3, 1966. N.SAV
(I'nrt Jackson)—Heller 1878: Herdman
J 882; von Drasche I SS4; Tokioka 1967; Mil-
lar 1963. Old. (Bowen)—Kott 1952 Indo-
nesia (oir West Irian—Herdman 18X6; Ara-
fura Sea)—Tokioka 1952. Japan Tokioka
1949. Pacific < Fiji Ls.)—Herdman !S82;
Pahio, Tahiti)—Heller 1878. Jndinn Ocean
(Weft* Indian Ocean j—Michaclscn 1908;
Heller 1878. ( Red Sea)—Michiidsen 1910;
Savigny 181ft; (Dar-es-Salaarn)—Michael-
sen I9()5; (Ceylon) Herdman 1906. Africa
(Cape of Good Hope, Simons Bay)—Herd-
man 1882. West. Indies (Jamaica)—
Heller 1878 Cga/er type)—W. All*.
{Shark l}„>\ Point Charles, Dirk Hanoi* I )—Michaclscn & Hartmeyer 1927, 1926;
Tav N.S.W (Port Stephens). Old. (Bowen.
Nelson^ Bay)—Kott [952. Pacific (Mela-
nesia)—Tokioka 1961 ; < Marianas Ts. j

—
Tokioka 1967; (Japan)—Tokioka 1967.
( For records of specimens recorded as
''pallida" form, sec Vnn Name 1945).

Michaelsen (1919) has considered, in some
detail, the distribution of all the forms of this
species. Ap.iri from certain forms represented
by single records, many of the ranges overlap
and no separate geographic ranges can be
assigned. The range ot" the species, repre-
vented ]>y rhe range of the lorrn paUtda, for
which there arc most records* is cjrcunv
tropical, and extending sotuh to the Cape of
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Good Hope. Forms from the south coast of

Australia have been described as forma
grandis. This form is not. however, distinct

from ft ptitfkl& ( set: below) and it is doubtful

whether there is justification for separating any

of the specimens assigned to the species. Their

morphological variations are most probably

indicative ol different stages of maturity

DcKcripfion: I he distribution ot the several

fonns. // monws i. xnmJis. H. mbmus t*

pallida and //. months f. galei, overlaps and in

the present collection all torms have been taken

from the same location and it is apparent that

H, tuottws it gntndis with an opaque

whitish lest, a convoluted dorsal tubercular

opening and with testis follicles covering the

ovary, represents mature individuals of a

specie* in which the juvenile specimens have a

IranspareiU to translucent lesi with the testes

follicles arranged regularly around the peri-

phery of the ovary if. ptfefi, Sometimes in

intermediate sized specimens the ovarian lube

undulates along its Icng'h and the testis fol-

licles may remain close to the ovary (as des-

cribed fill f. pallida; Van Name, 1945). In

other specimens in this collection (3 km off

Glenelg) the testis follicles form an even

bonier around an area in which the ovarian

tube is undulating. Jn the smallest specimens

the anal lobes ate rudimentary, laler develop

into even finjECrlikc llaltened lobes, which

become less regular and may be absent in

larger specimens, but are sometimes present in

two clumps at either side nf the opening.

Remarks: It is apparent trom the present col-

lection thai the |dfef(
grandix and pallidu

forms of this species represent different stages

of maturity of a single species. The relation-

ship of the present forms, in which the ovaries

undulate with the testes follicles which some-

limes cover it. 1o //. momux f. typica Snvigny

(>H, momtts f. cfiffWffiN Koit, 19*>2; 1964) in

which the te-slcs follicles arc arranged in an

undulating line along the ovary, is problema-

tical However, it is probable that the undula-

tion of i he ovarian tube could have forced the

testes follicles inin a similarly undulating line.

Mkrocosmns nirltullsi Ko«. 1952; 290,

New Records: Off Beach Hut. 1 km off Port

Vincent, off West Beach, off H alien Cove,

Aiding;!. Carickalinga Uem\, West I., Wright

L Previous Records: Vic. < Flinders)—Kott

FIG 64

Description', fesl generally thick, whitish and

coriaceous with pinkish colour around siphon

but sometimes lough arid almost leathery

externally with rounded ridges or thin, stiff.

rough anil embedded with sand, uneven and
marked by horny scale-like areas. Externally

both apertures ore sessile and close togeiher on

the upper surface, each surrounded by raided,

rounded projections of Ihe lest. Posteriorly

ihe test mas be produced into root-like pro-

cesses, There is a network of longitudinal and

rectangular muscles.

The *ipru>n* are lone and the siphonal mus-

culature is especially strong. Outer circular

sphincter muscles surround Ihe base ot each

siphon and the longitudinal muscles extend

across the body but tip* absent trom the region

over the gut Pointed conical spines and

smaller spines and more numerous, scales line

the siphons. There arc sometimes calcareous

spicules embedded in ihe hody wall and in the

tentacles and branchial sac. Branchial ten-

tacles have primary, secondary and minute ter-

nary branches. The dorsal tubercle is

U -shaped with horns turned in. "The dorsal

ganglion is elongate, half the length of the

wide, plain-edged dorsal lamina. There is a

pronounced branchial velum On each side of

the body wall there axe high overlapping

branchial folds with up to 20 internal longi-

tudinal vessels on the folds and I to 3 between

There arc about 10 stigmata per mesh, between

the folds, crossed by purastigmatie vessels The
gut forms a simple closed and narrow loop

mound ihe ventral border of the body enclos-

ing the terminal lobe ol the gonad in its loop

The descending limb is crossed by gonad.

There is a stomach enlargement obscured b\

liver lamellae which arc smaller at ihe pyloric

end of the stomach. Minute finger-like pro-

jections from the surface of the Uvcr lamellae

give it a furry appearance. The anus is bor-

dered by 1 2 rounded lobes.

On the right, Ihe gonad curves around the

ventral bonier and on the left curve* into the

loop of the go* just distal to the liver lobes

The t:unads ate broken into 2 rounded clumps

on the right and 3 on the left, often covered

hy enducarp.

Remarks: The small siphonal scales and the

gonad across ihe gut loop, together with the

whitish and more gelatinous test of the

smaller specimen?., distinguish the species from

M. stofomfera,
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Microcosmus squamiger Michaelsen,
Microcosmnx cf/nitJiauts sub. sp. sqnumtf>cr
Michaelsen & Hanmeyer, 1U28: 405.
Xficnnosrwts e.Ku.s'peralux sub. sp. attsrtfilis

Michaelsen, 1^08: 171\ I<n8 ( 63 (In p;»rt,

excluding .W, ttttxtrxrlfa Herdman. and M.
'v.wrx/v/ Herdman ),

New Rtxortts: Tipura Reef. ulT Semaphore,
off West Beach, olf Glcnelg. Previous
Retards: W. A list (Shark Bay to Albany)
—Midiaclsen & Hartmeyer 1928. N.S.W.
(Sydney) --Michaelsen 1908. Qld. { Bowen,
Rockhampion)—Micbaelscn 1908. Red Sea
—Mich.elsen 10 1 8.

H1G. 65

Description, -Small, leather*, pinkish speci-

mens, aggregated together. The surface of chc

test is raised inio ridges and mounds, The body
wall M very muscular. The dorsal tubercle is

large with a double spiral opening. There are

the usual 8 branchial folds on each side of the

body and the left gonad crosses into the gut
loop. The gonad on each side of the body is

divided into 3 clumps. There are close-set

liver lamellae. Closely set curved -scales ,02

mm long line the bianchiul siphon.

Rsmarki- There This been some contusion
between M. exmpera:ns. Af, tiustrafiit, and the

present vpeciev all common around ibe Aus-
tralian coast ami all demonstrating a fairly

wide diversity in external appearance. The
reddish colour and aggregated habit, the large

number of tough branchial folds, the deeply
curved gut loop and the gonad crossing into

the gui loop, are characters shared by all three

species, Microcosmus sqitiimiger is distin-

guished by flattened scale-like siphonal scales.

while both Microcostmts ausiralis Herdman
and M. exaspertitus have pointed spines.

Microcosm us stolonifefa Knit, 1952: 291.

Nvw Records'. Tipara Reef. Port Noarlunga.
Previous Record. Tus. (Tiny Is., east const)

—Kott 1952.

FIG. 66

Oeactiprion: Only two specimens are available.

They arc very irregular externally, and pos-

teriori} arc produced into root -like processes.

The apertures are on siphons of variable

length, turned away from one another and. in

the largest specimen available (2 em greatest

dimension) the siphons are especially long.

The test is very tough, hard and leathery. There
nre large (about 0.1 mm) pointed spines,

arranged in (airly regular horizontal rows, lin-

ing the siphons. The branched leniacles arc

bushy. The branchial sac has 7 high and deli-

cate overlapping folds, with a single internal

longitudinal vessel in the interspace. The gut
forms U narrow curved loop with (he usual

elongate liver lamellae with short fingct-likc

papillae from its surface. The gonads form
a single rounded mass in the curve of the gut
loop on ibe left but do not. extend into the
primary gut loop. On the right there may be
a corresponding single rounded mass or ibe

right gonad is sometimes divided into two
rounded lobes joined by the ccnital ducts.

Rwwrki; The test of this species is harder and
less regular than all other species of this genus,
It is further distinguished by the long siphonaJ
spine*, the large rounded gonad that does not
develop inside the gut loop, and the high deu-
cate overlapping folds of the branchial sac.

h docs not appear to lie a v$ry common
species and the only two records arc from
the southern coast of Australia. However, the
tough and roughened test, forming u very
strong attachment, causes the species to be
inconspicuous and difficult to collect.

Microcosmus bclleri Herdman, 1 880: 54; 1882;
J 31. Sluiter, IK95: I 84. Hanmeyer. I9ls*:

19. Michaelsen & Hattmever, I92S; .V>7,

Kott. 1952: 29?; 1972; 12. Millar, |M63:

742.

Mictovttsmui goanxts Miehuelsen, 1018- 12.

Nw Records: Tapley Shoal, off Bench Hut
(J km off Port Vincent). Previous Records;
W. Aust, (Cape Juubeil tu Fremnnrle)

—

Hanmeyer 7919; Michaelsen & Harimeyei
1928; Kott 1952; Millar I <>63. Qfd (Oear
Barrier RceO—Kott W52: (Torres Strait)

—Herdman 1882. Malaysia—SI inter l«9S
t*ortugesc East Africa ( Delagoa Bav )

—
Michaelsen 1918.

Description: The single spherical specimen
from Tapley Shoal is 6 cm in diameter This
large diameter is contributed (o by a I cm thielc

coating of sand held together by terminally
branching and coalescing projections from the
test to form a thick dense layer enclosing a

.<p;jce around the body. This coating ia inter-

rupted to form a single opening above the

apertures. The specimen from off Beach Hut
is more typically rough externally and is a
purple colour. The apertures are sessile, one-
third of the body circumference apart. At the

base of the branchial siphon there are 3 flap-

like projections.

The body musculature is of the usual pyurid
type with muscle bands from each of the

siphons crossing one another on boih sides of
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the body. There arc vers, strong circular

muscles circling each siphon,

Branchial tentacles have primary and secon-

dary branches and wide, flat, membraneous
extensions from their anterior or concave
border. The dorsal lamina is plain. There -arc

t> high, overlapping folds on each side of the

brwlv with up lo 18 internal longitudinal ves-

sels on the folds and 3 between, The gut

forms (He usual long, narrow attenuated loop.

typical of the species, and the proximal lobe

ol the 3 lohed left gonad is accommodated in

the open pole of the otherwise closed gut loop.

Remarks: The lough flap-like projections in

i he branchial siphon sometimes appear as

cones, These structures, together with the gut

loop and branchial sac. distinguish the species.

The sandy coating has not been desciibed

previously foe this species, but has been des-

cribed fur Pyura canceitata Brewin from New
Zealand (see Kott 1971 ) and for Pyura tunica

Koit, 1969 from the Antarctic. This condi-

tion demonstrates the versatility of the ascidian

test which in this specimen icvponds to the sub-

strate by growing out to entangle sand grains

as there is no firm substrate onto which it CaJl

diiectly he fixed.

CteniceUa anrfpotlji n.sp.

Type Locality: Off Yankalitla Bay. at 12 to

20 m (Z specimen*) *, in Amphibvlh com-
munity with limestone outcropping occa-

sionally. Hofotype: South Australian

Museum (reg. no. E877). Further Record:

Tipura Roe*.

FIGS. 67, 68

Description, Specimens arc up to 10 cm long,

-slightly dorso-ventrally flattened. Externally

ifvcy are very irregular and covered with

nodules whidi also protect the sessile apertures

on the dorsal or upper surface. The test is

up to 1.5 cm thick, gelatinous but entirely

impregnated with snnd so that it is hard and

rigid. Ii is sometimes produced into a rid.ee sur-

rounding the -siphons. There are hard brown
papillae around the sessile apertures but there

arc no spines lining the siphons.

The body musculature is strong on the upper

half of the body with longitudinal bands radia-

ting from the siphons and inner circular bands

around ihe siphons and at their base. How-
ever, on the lower halt' of the body the muscu-

lature is almost entirely absent and is repre-

sented by two vertical rows of very shop-

parallel bands,

1 here are 15 large compound branchial ten-

tacles with primary, secondary, and minute
tertiary branches alternating with rudimentary

tentacles. The dorsal tubercle is at the base of

the tentacles anterior lo the V of the pen-
tubercular area. The opening is a double
spiral slit turned to the left. The dorsal lamina

is very short and has close-set slender, pointed

languets.

The branchial sac has f> high, overlapping

folds on each side of the body, widely spread

at their base, Longitudinal vessels are arranged

as follows:

DL 3< 26)3(33)5(28)4126)3(24)21' 15>3 C

1 here ate about I 2 stigmata irl each mesh.

They are recta ngulnr. and crossed by para-

stigmatie vessels. Ihe meshes are wider than

long and there is no sign ot irregularity in ihe

stigmata which do not coil nor form infundi-

bula.

The gut forms a narrow, closed and decplv

curved loop with branched liver lobules extend-

ing along the inside of the gut loop for its

whnle length. The liver is spongy with short

rounded finger-like papillae projecting from its

surface, and supporting tissue between the livet

lobules.

The intestine is filled with mud The anal

hoider has about 30 or more rounded robes.

On the right side ot the body there is u long

curved hypcrtro-phical heart in the posiiion

occupied by the kidney in Molgulidac. There

is a single gonad on each side of the body
parallel to and lying against the long conspicu-

ous heart on the right, and on ihe left extend-

ing parallel to the descending line of the pri-

mary gut loop The left gonad descends into

the secondary gut loop where its short ducts

turn dnrsnlly toward the atrial aperture. The
ovary is central and tubular, while the espe-

cially small pyrifotm testis lobes extend into

folds in its wall, giving the appearance of being

emhedded in the ovary. Tn one of the speci-

mens from Tipnra reef the gonads are im-

mature and groups of very minute testis lobes

arc arranged around the upper and Outer sur-

face of both sides of the ovary. Vasa cfTeren-

titi from each group of follicles join together

to open into the vas deferens along the

median surface of the ovary.

Remarks: Ctenicella Lacaze Duthicrs (Type

Species : Ctemceiia appendtcufata { H el let )

.

hum !he Mediterranean"), has few known
species, although a number of MdHg&ta *pp.
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have been erroneously ascribed to il. The
genus is characterised by the presence of dorsal

langucts. straight stigmata, a kidney oo the
right, and the left gonad outside the primary
gut loop. In addition lo the type species which
is distinguished by its long recurved siphons
Cfenicefia unduhtta Tokioka, 1949, from
Japan, has a posterior stalk and a folded
stomach.

HarwieyeNa Rilrcr was also thought to be
intermediate between Pyuridae and Molgulidac.
with pyurid branchial sac, siphon*! spines, a
smooth dorsal lamina and the left gonad partly
in the gut loop (as in certain species of Micro-
ensmus). Monniot (1060) has shown, how-
ever, thai what was thought to be a kidney, is

in fact an hypcrtrophied heart and that Hart-
nwyeria is without doubt a pyurid genus related
Lo Mhmcnsmus and with a liver similar to

that of Halocynthiu with longitudinal plications
proximal ly and branched tubules distally. Hart-
mcyerlu differs from the present species in

its smooth dorsal lamina and siphonal spines,

and in the position of its left gonad which
crosses into the gut loop. It rs probable that

the kidney, which has been described for

CteaiceUa uadulata and C. fip/Hnduttlata is*, in

fact, on hypertrophical heart, as described for

HtV'tmeyeritt and as demonstrated for the pre-

sent species.

The identity of Cteniceila tmdtdata Tokioka
is puzzling as it has dorsal languets and the
gonads on the left and right respectively in the
usual position for the genus, outside the gut
loop and adjacent to what tuts been described
as an excretory organ. However, the stomach
appears to have proximal glandular folds ami
distal arborescent lobes as described for Hath
rneyeria and Hahcynthia and it has a Hati-
wcyetta type of stalk Therefore, both Cmd-
cetia and Hmtmeyoia appear lo be. genera of
the Pyuridae, distinguished from Pyura, Halo-
Cynthia and Mi<rocosnms by an hypcrtrophied
heart. They appear to be distinguished from
one another only by the absence of siphonal
spines, the presence of dorsal languets and by
the position of the gonad outside the primary
gut loop in Ctenicelta spp The relationships
of these pyurid genera are shown in the follow-
ing Tabic.

TABLE I

Campurixtm of Charuaensties oj the Centra iff the Famifv Pxurfdac

Pyaro Hutocvnfhia

present

languets

long folds and
arborescent
lobes

Ctenutlia Hi/rJmtyt rfa \fhrocosmns

Siphonal spines pte\i;nt none present preseni

Dorsal lamina languets

arborescent
Inrus

languels smooth smooth

fiver tisMic arborescent
lohes
i t specie?, with

long folds and
arborescent
lobes

atborescent
lobes

long folds and
arborescent
lobes)

Cionads in pnmaiy
gi\t_ loop

cro*s gut loop outside gut loop cross gut loop cross gut loop

Family MOLCl'LIDAE
Vbdunlu mollis Herdman. 1899: $4* Kott

1952: 298; 1964: 144.
Mi>ty

t
uhi sydneveusis Herdman 18<*9; 55.

Morula jam's Kott, 1952: 195. Millar, 1966
174.

««t Record; Canckalinga Head. Previous
Records; N.S.W. (Port Jackson, Sydney)—
Herdman 1899; (Twofold Bay) -Kott 1952
Old. (Gladstone to Moreton Bay)- Kofi
1964.

Ih^rription: Small, rounded, laterally flattened
specimen of 0.6 cm diameter. The apertures
are present anteriorly in a depressed, sand-
free area of test, surrounded by sandy pro-
tuberances and hairs from the thin test.

The dorsal tubercle is oval with a longitu-
dinal, more or less S-shuped slit, The neural
gland is conspicuous beneath the tubercle,

The branchial sac has 7 folds on each side
of the body with only 2 internal longitudinal
vessels along the top of each fold. Stigmata
coil to form infundibula projecting into the
folds and subdividing into two in the summit
of the fold, Between the. folds there are some
interstitial stigmata! coils but no primary
infundibula. The spirals of the primary coils
are interrupted in their median longitudinal
and transverse planes and their arrangement,
especially at the base of the spiral between
the folds, is obscured.



4* PATRICIA KOTT

The gonads arc flask-shaped and the testis

follicles form a circle around the proximal end

of ihc ovary, with ;i connective fiom the centre*

of this circle us previously described (Miliar

1966).

Remark*; Tin* species is characterised by the

small number of longitudinal vessels on one

dde of the branchial folds. There is some
variation in the development of the hollow

extensions of the test which Koit (1952) had
thought distinguished M. funis. It is clear.

however, that the species is synonymous with

W. mollis.
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Appendix I—Station I ift

A. ROUGH COAST SUDFORMA I ION

Wust IsLANf>; oti eranite usually on vertical fucos
or in caves.

1. Region A: rough (Shepherd &. Womersley
1970); depth indicated for each soecica.
Poiioiiavclla cylimfrleu 25 iu
Lcptot Unifies rujux 1-6 m
tfutrytlaides mugntc<*s-us 22-25 m
fiottylloidvs Uachi 16 25 m
Hofryllaides ni^rtim C2-20 m
CKulinaria auxttubs 1 2-25 m
CnemidiHtirpa ethtridgii 25 m
Polycarpa peduncuhtu 16-25 m
Pvi/ra ftuxTtafis 12—20 in
MtenKosmus nivhidhl 22 m
Herdmania momux 16-22 in

2 Region B: moderately Tough (Shepfieid &.

Womcrsley 1970); depth 15 m.
Synozou rerebrijormis
Potycitor gtyantvttm
Boiryllouiex Jrachi

1. Region O: sheltered (Shepherd $t Wumerrley
1970); depth 2-5 m; 27.Ai.n6.
Pndotlu vefla ( y tindriva
Cystodytes dcfh'cfuajri

Synoictnm papilliferum
Dtdtrnuum cartdtdum
Didcmnum moxcfryi
Trtdldcmtium spiculatum
Didctntium up.

LcpToclinidrx rufus
BofrylUndes nigrum

Wiumht Island- rough coast, strong surge: on ver-
tical granite facet;; depth 10 m; 28.xi.66.

Pvdoidnvclla cylindiicn
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Syctnoa ceretriform is

Atapozoa fantasia/in

Polyciror giganteum
Eudisnmia renieri

Didemnum candidntn
Leptocttnides rufus
PhaUusia depress!usclda
A scidia sydn eyeasts
Botrylloides leaehi

Bofrytloides nigrum
Ocaiinaria aastralis

Cncrnidocatpa elhetidgH
Polycarpa pedrmatlata
Microcosmus nichottsi

Herdmania momus
King Beach, Encounter Bay: under boulder on
tntertidal reef.

Corella enmyota

Nora Creina Bay, near Robe: on roof of cave;

strong surge, depth 10 m; 1 hi. 67.

Kudistoma *>p.

Pseudodisfoma cereum

24 km north-west of Robe. South Australia: on
acolianUe; slight surge; attached to red algae;

depth 40 m.: 20.xi.68.

Pyura aitstmlis

Herdmania momus

B. SHELTERED COAST SUBTORMATION
Off Haleett Cove-, on reef: rocky bottom; depth

8 m; 26.xu.66.

Podoctave IUt cytindrica

Oistapliu viridis

Sycozoa cerebriformis

Pofycitor giganteum
A p'lidtn rrt pliciferum

Lepfttelinidcs mfu v

Echinoclinum verrilU

R hodosoma inretcnm
Corella enmyota
Phaflasia depressiuscuta

Ascidia (lu>mp\oai

A scidki Sydneyensis
Polycurpti pedanadata
Microcosmus nichollsi

Insiuc Port Noarionga reef: moderate surge;

in caves or on vertical faces; depth 2-5 in;

20.xi.66.

Podocia veltu ix tin dried

Distaplia viridis

Ritterellu herdmania
Synoicium papilliferum
Lepioctinnics rufus (sometimes investing Pyura
irregularis and Microcosmus stolonifera)

A scidia sydneyeasts
Botrylloides feaehi

Stoionica aastralis

Polyearpa pedunculata
Pyura irregularis

Microcosmus stolonifera

Aldinga, Reef at "Drop off": rocky bottom;

slight surge; depth 10-25 m; 12.xii.66.

Podocia vella cylindrica

pohcitor giganteum
Didemnum lambitum
Didemnum palatum
Polvcarpa papitlata

Pohcarpa pedunculata
Pyura irregularis

Pyura spimfera
Httlot ynthia hispida
Herdmania momus
Microcosmus nicludisi

Carjckalinca Head: in caves and on vertical rock
faces, moderate surge; depth 5-6 m; I8.ii.67

Clavclina haua'inensis

Distaplia viridis

Svcoioa cerebriformis
Didemnum moseleyi
Ascidia thornpsoni
B i )t r

v

Ihides nigru

m

Polycarpa pcduneutnia
Pyura irregularis

Herdmania momns
Halocymbia hispida

Microcosmus nuiiofhi
Molguia moth's

K\pm Head: on vertical faces and under ledges:

slight to moderate surge; deplh 10 m; 25.iv,66.

Ctavetinu bandinensis
Polysyncraloa orbiculum
J. cptoclimdes rufus
Rotrylloides nigrum
Polycarpa pedanenlafa
llalocynthia liispida

OFFSHORH BTiNTIITC LOCATIONS
Goose 1m Spencer Gulf; on rocky bottom; depth
3-5 m: l.x.66.

Didemnum moseteyi
Herdmania momus

Tipara Reef. Spencer Gulf:
1. on travertine vertical faces and under ledges:

depth 6 m; 24.V.69.

Podoclavella moluccetists
Stolonica uustratis (aggregates)
Polycarpa pedunculata
Pyura irregularis

Herdmania momus
Microcosmus squamiger

2- on surface of rocks: slow current: depth 6m;
24.V.69*

Leptoclinides rericrdatus

Phidlusia depress!uscula

Ascidia sydrteyeHsh
Stolonica camosa
Polycarpa papitlata

Polycarpa pedunculata
Pyura austrafis

Pyura irregularis

Halocynthia hispida

Microcosmus stolonifera

Microcosmus squamigcr
CteniceUn amipoda

% epiVoic on Amphibolis antarctica; moderate
current. 2 m/scc.; depth 12 m; 19.V.71.

Botrylloides leaehi

Pvura anstralis

Herdmania momus
Off Beach Hut, 1 km off Port Vincent: on

travertine; no wave action; slight current: depth

4 m; 24.ii.69.

A scidia sydney easts
Pyura irregularis

ftaiocyathia hispida

Microcosmus nichollst

Microcosmus helleri
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Orontts Rank, off Port Vincent; 20 m: 26.iii.66.

Sycozoa cerebriformis

V\v\ fv Shoal. St. Vincent Gulf: depth indicated
for each species; Feb 1 969-

1. Sluggish current, .sandy bottom.

Phullusia depressiuscnta 1 6 m
Ascidia sydncyensis 12 m
Pfdycarpa pedunculata 16 m
Cnemidocarpu etheridgii 12 rn

Pyura m-ftrrxhirnsis 16 m
Holocy nthui hispida 12 m, 16 m
Microcosm its hclleri 1 1 m

2. Moderate current (Lo Im/sec); travertine bot-
tom covered by shallow sand; depth indicated
for each species.

A pfidturn colelloides I K in

Polycarpa clavata 20 m
Polycarpa pedunculata I S m, 20m, 22 m
Pyura australis 20 m
Halocynthia hispida
Pyum scoreshivnsis 22 m

3r. Mostly sand with some travertine outcrops;
depth 23 m.
Sycozoa cerebriformis (on rock J

Aplidium colelloides
Polycarpa clavata
Pvura vutata

4, Strong current (to 2m/$ec); sheet travertine;
depth 24 rrt.

Polycitor x'tgunieum
Aplidium pficiferum
Polycarpa pcdimculata
Pyura australis

Upper St. Vincfni Glut: on sandy bottom in
Posidonia aitstralis community; moderate current
(to 1 m/scc.); depth 10-11 m; 4,i.67.

Leptoclinides I ini.'i

Pyura spinifera

Pyura irregularis

Halocynthia hispida
and growing on razor shell Pinna dolobrata:
Sycozoa cerebrijormis
Aplidium rubrical/urn
Ascidia gemmata
Polycarpa pedunculata
Herdmania momus

Oi r Port Gavvi.hr, St. Vincent Gulf: growine on
Pinna and on Celiepom spp; slow current: depth
18-20 m; 1 1Ji.67.

Syco-oa cerebriformis
Leptoclinides rufus
Phallusia depressittscula
Ascidia gemmata
BotryUoides nigrum
Polycarpa papillata
Polycarpa pedunculata

Off Outer Haruokr, St. Vincent Gulf: on Pinna:
slow current; depth 8 m; 2.xii.68.

Halocynthia hispida

Off Semaphore, St. Vincent Gulf: in sparse Posu
donia community, silty bottom: slow current;
depth H m; 27.if.i9.

Polycarpa pedunculata
Pyitra scores biertsfs

Microcosmus sqnarniger

Off Semaphore Sr. Vincent Gulf; silty bottom;
slow current; depth 24 m: 28.xii.6N.

Polycarpa pedunculata

On. Grange, St. Vincent Gulf: rocky bottom;
slow current; depth !8 m; 7.xii.68.

Phallusia depressittscula
Polycarpa pedunculuta

Off Gramif. St. Vincent Gulf; in Posidonia com-
munity on shell; depth 6 m; 7.xii.68.

Pyura irregularis

Off WEST Beach (about 3 km), Si. Vincent Gulf:
on rocky bottom; depth 10 m; K.vj.68.

Ascidia thompsoni
BotryUoides magnicoecus
Polycarpa pedunculuta
Cnemidocarpu ethcridgt't

Halocynthia hispida
Pyiira australis
Pyura irregularis ( ag^re^ates

)

Microcosmus squamiger
Microcosmus nichollsi

Off West Beach (about 7 km), St. Vincent Gulf:
in Posulonia community, slow current; depth 12-
20 m, 27.xti.66.

Eudistoma pyriforme
Pha Hits ia depressiitscn la

Botrylloides nigrum
Polycarpa pedunculata
Pyura australis

Herdmania momns
Halocynthia hispida

Oft West Beach (about 9 km). St. Vincent Gulf:
on silty bottom; slow current; depth 20-25 nv
27.xii.66.

Phallusia dvpressiuscula

Oft Broadway or Geeneec; (several stations).
St. Vincent Gulf: on sandv bottom; slow current;
depths indicated for each species; 10 xi.68.

Sycozoa tennicaulis (on scallop shell; 22 m)
Polycarpa pedunculata 6. 16 m
Pyura australis J 2 m
Halocynthia hispida fi m

Off Glenijc; (5 km), St. Vincent Gulf: rockv
bottom; slow current; depth 13 rn; I3.v.ri7,

Ascidia gemmata
Polycarpa papillata
Polycarpa pedunculata
Herdmania momus

Off Glenfli; (1.5 km). Si. Vincent Gulf: on
Posidonia roots; depth 6 m; 30.V.70.

Polycarpa pedunculata
Pyura irregularis

Jfalocynthia hispida
Microcosmus squamiger
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Orr Glenelg (18 km). St. Vim-em Gulf: depth

35 m; 4,ix.69.

Herdmania marrws

Orr Sf.aclifi-, Si. Vincent Gulf: in Poshionio

community, on sandy bottom, fair sediment, slow

current; depth 1 6 m: 2 Li.69.

Ascklia aclara

Orr Seaclifk Si. Vincent Gulf: on Amphibolis
anian-iica: slow current; depth 9 nr. 28.lx,68.

Botrylkndes nigrum—with sponge

Off Hai LF/n Cove (3-5 km), St. Vincent Gulf:

on silty bottom: slow current; depth 15-22 m;
T7.xii 66.

PhaHns'w deprexsUwula

Botry Hits sclilossrri

Polycarpa pedunculata
Pyura australis

Pyura spinifera

Off Port Stanvac (6.4

on steel wreckage ("The
depth 30 m; 26.ni.66.

Phallusia deprcssiuscu la

flalocyn ih ia h ispida

km). St. Vincent Gulf:
Barges"); slow euricnt:

Orr Yankalilla Bay, St. Vincent Gulf: in

Amphibolis community, sandy bottom: slight

surge; depth as indicaled: 18.ii.67.

Pyura australis 20 m
Halocynthia hispida 20 m
Cteiucella antipoda 15 m

Index to Genera and Species
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Ascidia gemma ta

Ascidia sydneyensis

Ascidia thompsoni

Atapozoa fantasiana

Rotrylloides Icachi

Botryllotdcs magnicoecum

Botrylloides nigrum

Botryllus schlosseri

Clavelina baudinensis

Cncmidocarpa etheridgii

Corclln etimyota
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Cy.stodytes dellechiujei

Didemnum candtdum

Didemnum lambitum

Didemnum moselcyi

Didemnum patulum

Distaplia viridis

Echinoclinum verrilli

Eudistoma pyriforme

Eudistoma renieri

Halocynthia hispida

Herdmania momus
Leptoclinides kingi

Leptoclinides reticulatus

15 Leptoclinides rufus

13 Microcosmus helleri

15 Microcosmus nichollsi

27 Microcosmus squamiger

26 Microcosmus stolonifera

24 Molgula mollis

27 Oculinaria australis

7 Phallusia deprcssiuscula

29 Podoclavella cyliodrica

30 Podoclavella moluccensis

30 Polycarpa clavata

3 1 Polycarpa papillata

4 Polycarpa pedunculata

31 Polycilor giganteum

23 Polysyncraton orbiculum

44 Pseudodistoma. cereum

1 I Pyura australis

19 Pyura irregularis

18 Pyura scoresbiensis n.sp.

19 Pyura spinifera

18 Pyura vittaia

7 Rhodosoma turcicum

21 Ritterella herdmania

9 Stolonica australis
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18 Trididcmnum spiculatum
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