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NO'fICE. 

IN the year 1888 my predecessor, Dr. E. P. Ramsay, actiug 
on instructions from the Trustees of the Australian Mnseun1, 
forwarded the collection of 'funicata described in the present 
catalogue to Prof. W. A. Herdman, of LiYerpool. In 1893, 
ho,vever, just as the work was about to be sent to press, 
circumstances of an official character, beyond the Trustees' 
control, ten1porarily put a stop to its publication. It no\.v 
affords n1e much pleasnl'e to say that in 1897 it ,vas again 
possible to conte1nplate the publication of the catalogue, 
which was therefore at once completed, and is now issued 
as one of the lVIuseu1n Series. 

At the time the specimeDs were forwarded to Prof. Herdman 
they formed a complete collection of the Tunicata of the 
New South Wales coast, as then known to us, and very few 
additional forms have since co1ne to hand. It is, however, 
unquestionable that by systematic collecting-which, unfor-
tunately, the Australian Mnseu111 is not at present in a 
positio11 to carry out-the list might be very much enlarged. 

In addition to the lVIuseum material, Prof. Herdman has 
incorporated certain forms known to him, but at present not 
represented in the former. A preliminary list was published 
by Prof. Herdman in "Annals and Magazine of N at1u·a] 

j :r History," 7th series, vol. I., p. 443, in June, 1898. 

R. ETHERIDGE, ,TUNR., 
Q,urator. 

SYDNEY, 

1st Dece11iber, 1898. 
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PREFACE. 

IN the autumn of 1887 I received a, letter from Dr. E. P. 
Ra1nsay, at that time Curator of the Australian ~1:useum, 
Sydney, asking 111e to prepare, for the Trustees of that 
Institution, this descriptive Catalogue of the Collection of 
Tunicata in their Musen1n. The specimens sent to 1ne in 
several packages arrived in Liverpool during 1888 and 1880; 
and in the latter year, after I had 1nade a preliminary 
examination of all the species ancl had reported upon the 
number that would require to be described and figured, 
arrangements were made by the Trustees as to printing the 
Catalogue in this country and as to the preparation of the 
plates. 

During 1890, and the following year or t,vo, considerable 
progress _ was made ,vjth the detailed exa,mination of the 
collection, the 1\18. descriptions of a number of the Ascidhe 
Simplices ,vere written out and 12 pl'ates ,vere prepared, put 
on the stone, and printed off. Then occurred the unfor-
tunate financial crisis in Australia, and I received a letter 
fron1 the Secretary to the Trustees telling 111e to go 110 

further ,vith the ,vork, and incur no fresh expense connected 
,vith the catalogue till further notice. The ,vork ,vas put 
aside, and ,vas only taken up again towards the end of 1897, 
after a lapse of seYeral years. I am now authorised to 
complete the MS. and plates, and to deposit them iu the 
hands of the Agent Genera,! for New South vVales, in Loudon, 
,vith a vie,v to publication of the 0atalogue as soon as the 
arrangen1ents of the Museu111 per111it. 'rhe type 8peci111ens 
of all the specie8 described have l>een returned to the 
.A.u8traliau l\Iuseu111. 

• 



vi. PREFACE. 

As some of the earlier plates had to be printed off before 
their exact position in the series could be deter1ni11ed, I 
decided to treat each family sel,)arate]y in the numbering; 
hence the legends on the plates run Clav. I ., Asc. I., Bot. I., 
I I ., Ill ., and so on. A co111plete list of the plates in their 
order is given on p. 122. 

Fin-ally, I desire to state that this vvork is 1nerely a 
descriptive catalogue, and, although I have tried to 111ake it 
as complete and as useful as possible, I do not expect it to 
be regarded as a monograph on Australian '11unicata. I 
,vas expressly requested by the Trustees not to enter into 
ann.tomica.l and histological details beyond what I considered 
necessary for the elucidation of the syste111atic position and 
the sufficient description of the various species, and uot to 
treat in any detail of species outside of the collection sent 
to n1e from the 1Vlnseun1. I have added, ho,vever, at the 
encl of the catalogue a complete list of the Tunicate Fauna of 
-..\.ustralian seas so far as it is known to 111e ; and I have 
given in the Introduction a brief general account (illustrated 
by Plates A, B, and C) of the structure and life-history of a 
typical A.scidian which 111ay be useful to those who study the 
catalogue. 

w. A. HERDl\L\.N. 

LIYIHU'OOL , 
Jauuar!J, ll>D~. 
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IN'fllODUC'flON. 

PREvrous tu the publication of the l{e1Jorts upon the seientitic 
results of the "(jballeuger" Expeditiou, co1uparatively little 
,vas kno,vn as to the 'l'nnicata of the Australian seas. Some 
few species hacl beeu na111ed aud partly described by Savigny, 
(~uoy aud Gai1nard, Sti111pso11, J. D. ::\Iacc1onald, and 1-Ieller; 
but few of these were sufficiently characterised and figured to 
be really "known " to science. 

Savigny (1816) deseribed S'if;illi11u ,111.stralis in con~ideraLle 
detail. Quoy and Gaimard (1834) gave a Yel'y insuffieie11t 
account of various 'l'unicata ,vhich had been found in 
Australian seas by the French exploring expedition iu 
"L'Astrolabe." Stimpson (1855) named and Yery briefly 
described half a dozen species of Si111ple Ascicliaus fro111 
l>ort Jackson. Heller (1878) figured and described, '/\'itb 
but little anato1nical detail, about t,velve speeies of Australian 
Sin1ple Ascidiaus fron1 some of the museu111s of Europe. 

But our mo::;t interesti11g eontributions are clue to Dr. 
J. D. l\Iacdonald (1850) ,vho, ,vhile serYing as surgeon on 
board one of H .1\1. \; ships in Australian seas, found and 
described the re1na.rka,ble for111i:; Ohondrostachys sp., Peropliora 
Hutchisoni, Diploso11ta llayneri, Caesira parasitica, C . . ficus, and 
0. pellitcida, the last three being species of .Jlolr1ida. Son1e 
of these older speeies are, however, so in1perfectly charac-
terised that it is difficult to recognise tbe1n or define the111 
in our modern systen1 of classification. 

~I1he naturalists of the "Challenger" Expedition collected 
auont 28 species of Si1uple Ascidiaus and 14 speeies of 
Compound in the Australia,n 1:,eas, nearly nll of them new to 
St;l811CC, 



X. lc'<TRODUC'l'COI\. 

Since the publication of the l'.{.eports of the "Challenger" 
ExpediLion, however, a 11u1nber of f-pecies of Tunicata have 
been described fro,n Australian seas by Slniter, Traustedt, 
and others. Dr. C. Ph. Sluiter, ,vhile resident iu the Dutch 
East Indies, published a 1nost important series of papers in 
which he described over 30 species of 'l'unicR.ta fro111 the 
seas of the 1Ia1ay Archipelago. It may be ft question 
,vhether such localities as the Isla.nd Billiton, where Slniter 
obtained some of his species, ca.n be uonsidered iu, con1ing 
within .A .. ustralian seas; but there can be no question but 
tllat Thursday Islaud ancl 'l'orres Straits, ,vhere Semon 
collected the specimens described by Slniter in his 111ost 
recent vapers, 111nst be included. These co111prise nearly 30 
species of A.scidiacea, both Si1nple and Co1uponud. I 
believe it ,vill add considerauly to the con1pleteness and 
nsefnlness of this catalogue if I add a. record of all such 
k110"1n Australian species in their ptopet systen1atic positions 
at the end of each fa.n1ily, Lnt distinguished Ly being enclosed 
in square brackets [ ] . 

'l'Le method of description of a Si111ple A.scidian which I 
adopted in 111y l{eports upon tbe "Challenger" uollection 
,vere suggested by the a11ato1nical notes giYen by Albany 
Hancock in his last paper, ,,i and have been aln1ost uniYer-
sally follo,ved by \\Titers since. The 111ethocl uonsists in 
descriui.ug the external appearance under the heads of shape, 
colour, size; then the characters of test and 111autle; then 
tbe structure of the branchial sac, enclostyle, dorsal lamina.; 
the number, arrangement, and form of the tentacles, and 
the condition of the dorsal tubercle; then anything note-
worthy in regard to the a.Jimentary canal and the reproduc-
tive viscera. I believe if ,ve had these details and the 
necessary figures fr1 regard io all the 11a111ecl spec-ies of 
'l'unicata there ,vould be 110 cliff1cnlty in a,si,igning to each 

.. A11alo11Jy allll Physiolvgy vf the T1111icalu. J v11r11. Li 1111. /foe., Zvol., Yo!. ix., p. ;309. 
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its place in our systen1; but, unfortunately, tLe Yery 1neagre 
descriptions of sorne of the older species do not give ns the 
necessary information. No Ascidian, then, can be properly 
described without dissection and microscopic examination, 
and at the least the branchial sac, and, in some cases, the 
tentacles and the dorsal tubercle, should be figured , as ·well 
as the exterior of the animal. 

The classification of the Tunicata which I follo"'ed in n1y 
"Challenger" l{,eports (1882), is one ,vhich has been pretty 
widely adopted. I gave a Revision of it, ,vith son1e slight 
111odifications and expansions, in n1y " l{evi.sed Classification 
of the Tunicata," t~c., jn 1891. * I am ,vell a,vare of several 
other classifications which have appeared since, such as 
Lahille's in 1887, Garstang's modification of Lahille in 1895, 
and Sluiter's also in 1895, but after giving them all Yery 
fnll consideration, I an1 supported in adhering to the" Cbal-
lenger" classification by finding that it is the one 'which 
Seeliger seen1s to receive with n1ost approval in his great 
work on the Tuuicata now appfaring in Bron11's '' Klassen 
und Ordnnngen des Thier-Reichs." I am aware that the 
Ascidire Con1positre do not form a natural group, but can be 
broken into several sets ,vhich are related to different kincli; 
of Simple Ascidians. I belieYe I ,vas 111yself the first to 
point out this polyphyletic nature of the gron1) ; and yet I 
consider it a practical convenie11ce to retain the term Com-
pound Ascidians in our classification, especially in a 1\Inseun1 
Catalogue, where it is impossible to represent the complexi-
ties of a phylogenetic arrangement-of lines branching in 
the three dimensions of space. 

L ahille, in his syste111 of classification, makes use only of 
the condition and details of st.ructure of the branchial sac, 
an organ that is physiologically of snch domi11ant in1port-
ance in Tunicata that it becomes liable to the loss or 

* Jonl'll. Lil111. Soc., Zool., vol. xxiii., p. 55S. 
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modification of ancient morphological characters. The result, 
in my opinion, is a largely unnatural grouping. F or example, 
the well-marked group Thaliacea is broken up, and the 
Doliolidre are separated fro1n their natural allies the Salpidre 
and are united with the Distomidre. 

Sluiter's classification (1895) is much more natural, and 
as to funclan1ental facts there i::; little difference of opinion 
bet,veen us. So much so, that I a111 in hopes that he 
may accept a modification ,vhich I shall here propoi:ie, and 
,vhich would bring us entirely iuto accord. In the primary 
division into the three orders LARVACEA, 'fHALIACEA and 
.A .. scIDIACEA we are at one; it i::; ouly in the further diYision 
of the Ascidiacea that vie differ, and tl1at difference resolvei:i 
itself into the treatment of the Con1ponncl Ascidians. Here 
again, as to the phylogeny or probable course of evolution of 
the group ,ve are agreed. As I pointed out at full leugth in 
n1y "Challenger" Report,* and also expressed graphically 
in a 1ihylogenetic-tree diagra1u, the Corupound Ascidians 
1nust be regarded as a Polyphyletic group, and the families 
Botryllidre and Polystyelidin are probably derived fro1u 
Cynthiidin, while the other Co1uponncl Ascicliaus are n1ore 
nearly related to the Claveliniclre and Ascidiidre. Still I 
maintain that does not "varrant us in separating in our 
classification the Botryllidre fro111 the Distomidin and uniting 
them with the Cynthiidre as Slniter+ proposes. Whatever 
their history has been in the past, the Botrylliclre and the 
Distomiclre are equally Compound Ascidians at the present 
clay. Both form colonies of Ascidiozooids produced by gen1-
matio11 and imbedclecl in a con1mo11 test, and consequently 
I consider we are justified in uniting them as Asc1011E 
Co111PoSIT1E. 

On account, ho"vever, of the differences in origin, ex-
pressed in existing forms by certain differences of structure, 

• ParL ll. ~188ti), p. 387, &u. t Jcuaisdtc Dcuk::,cLr. viii., 1'· 165. 
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I should propose to cliYide Ascidire Compositre into two 
sections to wl1ich Sluiter's names "Merosomata" and 
"Holosomata" might well be applied. If Dr. Sluiter will 
accept this modification in the sense of his terms I shall be 
glad to adopt then1. It will leave his term Meroso1nata 
unaltered, except for the exclusion of the family Pyrosomi<lre; 
bnt will mean that Holosomata is used in a very restricted 
sense as indicating only the remaining Compound Ascidians, 
1·.e., the t,vo fa1nilies Botryllidre and P olystyelidre. If, how-
eYer, Dr. Sluiter objects to my proposed change in the 
restriction of his na1nes, the only course open to me will be to 
propose two n ew ter111s for the sections of Ascidire Compositre 
which I desire to recognise. I shonlcl suggest in this case 
"Pectosomata ' ' for the co111pact-boc1ied families Botryllidc:e 
and Polystyelidff\, and "Chalaroson1ata" for the remaining 
fa1nilies with extended or divided bodies. 

I diYide, then, the Tunicata into three main sections or 
orders:-

I. LARVACEA, the free-swimming, permanently-tailed, 
htrva-like, n1ostly minute Appendiculariaus. 

II. THALIACEA, the free-swin1ming, highly modified, 
tail-less, somewhat barrel-shaped, Salps and 
Doliohuns and their allies. 

III. AscIDIA.CEA, the sessil,e, 1nostly fixed, Simple and 
Cornpotu1cl Asciclians. 

The collection I a1n describing does not contain representa-
tiYes of the t,vo first orders, nor yet of the exceptionally 
free svvin1n1ing l'111·0s0111rr from the third section; so we have 
only to do with the ordinary Si111ple and Compound Ascidians, 
which are all built up on one general morphological plan, each 
1nember of the colony of a Compound Ascidian being com-
parable in structure ,vith a single solitary Simple Ascidian. It 
,vill serve, then, as an introduction to the descriptions of the 
various forms in this catalogue if I give here a short account 
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of the structnre of a typical Si1nple Ascidian, dealing chiefly 
with those points which are of in1portance in classification 
and diagnosis. The fig1u·es on P]ate A. illustrate the fo1lo,v-
ing description of an Asc1DIA :-

The ordinary species of Ascidia, such as are found in both 
European and Australian seas, in shallo,v waters round the 
coast, are irregularly ovate bodies, several inches in length, 
attached by one (the posterior) end to a stone or other 
foreign body (Pl. A., fig. 1). The opposite (anterior) encl has 
an opening, Br. (the "branchial aperture" or 1nouth), sur-
rounded by 8 lobes, and leading (fig. 4) by a funnel-shaped 
passage (the "branchial siphon") into a large cavity (the 
"branchial sac" or pharynx), \vhich occupies a great part of 
the interior of the body (fig. 2). The wall of the branchial 
sac is perforated by numerous slits (the "stigmata," forn1ed 
b)' the breaking up or modification of gill slits) by means of 
which the water taken in at the n1outh passes outwards into 
a space (the "peribranchial cavity " or "atriun1 "), which 
nearly surrounds the branchial sac and co111n1unicates with the 
exterior on the "dorsal" surface by an opening (the "atrial 
aperture '') surrounded by 6 lobes (figs. 1, 2, and 4). The 
positions of the branchial and atrial apertures serve to 
distinguish the anterior end and dorsal surface. 

These branchial and atrial apertures are tbe only 
openings on the surface of the body (fig. 1 ), which 
is covered a.11 over by a firm and sometimes thick layer, 
the "test," ,vhich is of the nature of a cuticular secretion 
organised by the in1migration of nun1erous cells (fig. 5), 
some, at least, of which are mesodermal. The ectoderm, tl1e 
outer epithelium or 7continuous layer of cells of the body, 
lines the test and separates it from the muscular and con-
uective-tissue body wall, kno,vn as the " mantle." Ont-
gro,vths of the 111antle covered by ectoderm (fig. 5) may form 
branching blood "vessels" in the test (Pl. B, fig. 9). These and 

7 

~ 

J 

........ 
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certain cell modifications 1nay produce very various colours, 
appearances, n.nd histological conditions of the test in 
different Ascidians. Finally, the test is notable amongst 
ani1nal tissues for containing " tunicine," or animal cellulose. 

The branchial sac (figs. 2, 3, 4) is the dominant organ in the 
anato1ny of au A scidian, and shows almost endless variations 

· - in structure, many of "'·hich are made use of in classification 
and in the diagnosis of species. The ,vall of the branchial 
sac iR penetrated by a large number of channels, through 
which blood flows. These form the boundaries of the 
stigmata (fig. 3, sg.) throngl1 ,vhich the ,vater passes from 
the bt·anchial to t.he atrial caYity. The chief vessels or blood 
channels nre :-the "transYerse" (Pl. A, fig. 3, tr.), which 
ruu dorso-Yentrally round the sides of the sac, the "inter-
stignuttic,, or fine longitudinal (fig. 3, l.v.), and the stout 
internal longitudinal bars (i.l . b.) ,vbich run antero-posteriorly 
and with the transYerse vessels for1n prominent meshes 
containing each a certain number of stigmata. The diagra1n 
(fig. 2) shows how the atr~un1 surrounds the branchial sac 
on all sides, except the ,entral, "·here the \Vall of the sac 
becomes continuous with the n1antle. 

1'he branchial sac is Yery large in most Ascidians, and 
extends nearly to the posterior end of the body, while the 
rest of the alimentary canal Jies (in .A scidia) upon its left 
side. The opening of the pharynx (branchial sac) into the 
rasophagus is placed far back on the dorsal edge, and · is 
connected with the front of the sac (n1outh) by a pron1inent 
ridge or fold, the dorsal la1nina (d.l., figs. 2, 6, 7). 

Along the opposite or Yentral edge of the sac runs a 
conspicuous grooYe ,vith thickened lips, and containing 
glandular cells for the secretion of mucus. This is the 
endostyle. Foocl particles entering the mouth first pass 
through a circle of tentacles (si1nple in Ascidia, branched 
iu many other Asci<lians) attached round the base of the 
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bra,nchial siphon, n.nd are then entnngled in the strings 
of 1nucus ,vhich are formed in the endostyle and are 
driven forward by ciliary action, and then round to right 
and left by n1eans of the "peripharyngeal groove" so as to 
reach the front of the dorsal lamina, which in its turn guides 
the mucus-entangled food down,vards to the cesophagus 
(Pl. A, fig. 4, ce., see also Pl. B, fig. 10). 

The cesophagus is a narrow tube which leads to the 
stomach, a large thick-,valled organ lying on the left-hand 
side of the branchial i:iac (Pl. A, fig. 4). Fro1n the opposite 
end of the stomach arises the intestine, a large curved tube 
·which ends by opening into the cloacal portion of the atrium, 
fron1 which tl1e fcecal pellets are carried to the exterior 
through the atrial apertnr,e by the water current. 

The heart is placed alo11gside the stomach, and is notable 
in all Tnnica,ta for its rema,i·kable property of periodicfl.lly 
reversing the direction of contraction, so that the course of 
circulation is at one time in one direction, and about a 
minute later is in the opposite direction (Pl. B, fig. 10). 
In a common British species of ABcidia tbe reversal of the 
blood current takes place about every ninety seconds. 

The nervous syste111 consists of a single ga,nglion placed 
near the front end of the dorsal edge of the body (fig. 4), 
between the branchiaJ and atrial apertures. Underneath 
the ganglion is placed the neural, or hypophysial, gland 
(fig. 6), the duct of which has a curiously-curled or other-
wise con1plicated opening into the brancbial sac at the 
anterior extremity of the clorsal lamina, and which, from its 
position and its prominence, is known as the dorsal tubercle 
(figs. 6 and 7, d.t.). This tubercle is probably a sense organ. 
The on1y other sense organs are the pigment spots between 
the lobes of the brn.nchial and atrial apertures, the tentacles 
at the base of the branchial siphon, and possibly son1e parts 
of the dorsal lamina. · 
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The walls of tbe alimentary canal are glandular, and a 
separate digestive gland may exist in the form of a system 
of minute tubes ramifying over the intestine, ancl opening 
into the sto1nach. A renal organ is present occupying one 
loop of the intestine, another loop encloses the reproductive 
organs (see Pl. A, fig. 4, and Pl. B, fig. 10). 

The Ascidian is hermaphrodite throu~h not usually self-
fertilising. The ovary and testis are both of them ramified 
tubes, and tl1eir cavities represent a part of the original 
coelom of the embryo which is not developed into any 
continuous body cavity in the adult. The reproductive ducts 
are continuous with the walls of their organs, and lead along-
side tbe intestine to terminate in the atrial cavity close to 
the anus. In some Ascidians reproductive organs (gonads) 
are present 011 both right and left ha,nd sides of the body, 
and in yet others there are several or even many (in 
Polycarpa) complete sets of male and fe1nale gonads attached 
to the inner suxface of the 111antle 011 both sides of the body, 
and projecting into the peribranchial cavity. The condition 
of the reproductive system affords valuable characters in 
classification and the diagnosis of genera and species. 

This brief sketch* of the structure of a typical Ascidian 
,vill probably serve as an explanatory guide to the technical 
descriptions of species and diagnoses of genera and other 
groups that occur in the body of this catalogue. 

In Plate B, I have added a few figures illustrating the 
con1bination of '' A scidiozooids '' to form colonies in the 
Compound Ascidians. Thus figure 5 shows two Ascidio-
zooids with a common cloaca! apertu1·e ; figures 6 to 8 show 

* A somewhat fuller account on the same lines will be found in the Article "Tuuicata" 
~f the Encyclopedia Britannica, 9th Edn. ; and a much more detailed statement is given 
1ll the Introductton to the '' Challenge1·" Report on the Tunics.ta. After that reference 
must be made to the original memoirs of Milne-Edwards, Huxley, Saviguy, La.caze-
Duthiers, Gianl, Trauste<lt, Sluitcr, Her<ln~an, Yan Beneden and Julin, Roule, and niauy 
others. 
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the three shapes of Ascidiozooid cbaracteriRtic of (fig♦- 6) a 
Botryllid. (fig. 7) a Distomid, and (fig. 8) a Polyclinid; 
while fignres 1 to 4 represent whole colonies of (fig. 1) a 
Distomid, (fig. 2) a Didemnid, (fig. 3) a Polyclinid, and 
(fig. 4) a Botryllid. These figures may help in reading the 
descriptions of Compound Ascidians in the latter part of 
this Catalogue. 

In consideration of the great importance of the matter, 
and the use made of it in definitions of the group Tuuicata 
and its larger divisions (see pp. 1, 2, &c.), I have given, on 
Plate C, a series of diagrammatic figures illustrating the 
more note-worthy stages in the embryology and early life-
history of a typical Tunicate. Figure 1 shows the ovum 
a1.1d spermatozoon, figs. 2 to 6 successive embryonic stages, 
figs . 7 to 9 the free-swimming tailed " Chordate" larva, and 
figs. 10 to 12 the process of degeneration into the sedentary 
adult Ascidian, such as those described from Australia in 
the following pages. 

\ 
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TUNICATA. 

The Tunicata (or Urochorda) are hermaphrodite 1nnrine 
chordate anin1als which sho,v in t.lieir developmeut the 
essential vertebrate characters, but in ,vhich the notochord 
is restricted to the posterior part of the body, and is i11 1nost 
cases present only during the free-swimming larval stages. 
The adult ani1nals are usually sessile and degenera_te, and 
may be either solitary or colonies, fixed or free. The nervous 
system is in the larva of the elongated, tubular, dorsal 
vertebrate type, but in most cases degenerates in the adult 
to forn1 a i-n1all ganglion placed above the pharynx. '11he 
body is co1npletely covered with a thick cnticular test 
("tunic") which contains a substance similar to cellulose. 
'I hc alimentary canal has a greatly enlarged respiratory 
pba, yux (tbe branchial sac) which is perforated by two or 
many n1ore or less n1odifi.ed gill slits, opening into a peri-
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branchial or atrial cavity, which com1nunicates with the 
exterior by a single dorsal (rarely t"·o ventral) exhalent 
apert1u·e. The ventral heart is simple a,ncl tubular, and 
periodically reverses the direction of the blood current. 

The leading vertebrate characteristics of the Tunicata are 
the notochord, the dorsal nervous system, tbe ventral heart 
and the respiratory pharynx with gill clefts ; but these all 
disappear or undergo modification to such an extent during 
the n1etamorphosis, that the degenerate adult would not in 
1nost cases be recognised as belonging to the Chordata were 
it not for our knowledge of the life-history. 

Order I. ASCIDIACEA~ Blv., 1827. 
This group includes fixed or free-swimming Simple or 

Compound Ascidians, which, in the adult, are never provided 
with a tail and have no trace of a notocborcl. The free-
swimming forms are colonies, and the Simple Ascidians are 
never free-swimming. 

The test is permanent and well-developed; as a rule it 
increases with the age of the individual. 

The musculature of the mantle is in tbe forn1 of an 
irregular network, there being no regular circular bands. 

'l'he branchial sac is large and well-developed. Its walls 
are perforated by numerous slits (the stigmata) opening illto 
a single peribranchial cavity, which communicates with the ....,,.... 
exterior by the atrial aperture. 

The anus opens into the peribranchial cavity. 
Many of the forms reproduce by ge1nmation, and iu most 

of the1n the sexually produced embryo deYelops into a 
tailed larva. 

The order Ascidiacea is divided into three sections-the 
Ascidire Simplices, tlJe Ascidire Compositre, and the Ascidire 
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Lucire - of which the last is not represented in the 
collection. 

Sub order I. ASCIDI~ SIMPLICES, Savigny, 1816. 

Tbis gl'oup contains fixed (rarely unattached, but never 
free- s,vimming) Ascidians which are solitary, and very 
rarely reproduce by gemmation; if colonies are formed, the 
members of the colony are not buried in a common investing 
mass, but each has a distinct test of its O'Wn, and gemmation 
is not directly from the body of the parent, but from a basal 
stolon. 

The Ascidire Si1nplices include four families-the Clave-
linidre, the Ascidiidre, the Cynthiidre1 and the l\Iolgulidre-all 
of which are represented in the c0llection. 

Family I. CLAVELINIDl.E, Forbes, 1853. 

Body attached by the posterior end, and usually by means of a 
peduncle, to a creeping basal stolon or com1non stolouial mass, from 
·which young Ascidiozooids are formed by gemmation. 

Test gelatinous, rarely cartilaginous, usually thin and transparent. 
Apertures circular, very rarely distinctly lobed. 

Branchial sac not folded, often without internal longitudinal bars. 
The bars, if present, have no papillre. The stigmata are straight. 

Dorsal lamina represented by languets. 
Tentacles simple, filiform. 
Ali11ientary canal usually extending beyond the branchial sac poste-

riorly to fonn an abdomen. 
Gonads placed in the intestinal loop. In addition to sexual reproduc-

tion, colonies may be formed asexually by gemmation from the stolon. 
This family contains about 10 genera, and over 30 species. These 

are probably the most primitive of the Ascidians. They link on in the 
one direction through Ecteinasciclia to Oiona and the Ascidiidre, and so 
to the rest of the Simple Ascidians, and in the other direction through 
Diazona to the Polyclinidre and other typical Compound Ascidians. 
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Podoclavella;* Herdman, 1890. 
Body extremely long and narrow, divided into thorax and n.bdomen, 

and placed on the end of a long slender stalk. 
Test on the body thin, on the stalk thick and cartilaginous or horny. 
Mantle thin, musculature slight. 
Branchial sac with no internal longitudinal bars, and no papilliform 

connecting ducts; transverse vessels all equally wide, and bearing broad 
horizontal membranes. Stigmata large. 

Visceral mass extending behind the branchial sac to form a distinct 
abdomen as large or larger than the thorax, and followed by a well-
marked post-abdominal peduncle. 

There are two species in the genus, which may be separated as 
follov.,s :-

Colour light bluish green, tentacles in t,vo ro,vs, P. borealis, Sav. 
(Arctic). 

Colour purplish, tentacles in one row, .. P. 1neridionalis, Herdm. 
(Australia). 

Podoclavella meridionalis, Herdman+ (1890). Pl. Clav. II., figs. 1-4. 
External appearance. Body claviform, on a long slender stalk. 

Anterior end narrow but truncated, bearing both the branchial and the 
atrial apertures. Attached by lower narrower end of stalk. Surface 
of upper part of body smooth, of stalk slightly corrugated transversely. 
Colour of stalk yellow, of upper part of body grey, with a bluish purple 
tinge in centre. Length over all about 7·5 cm. Length of stalk about 
4·5 cm. Breadth of upper part of body 7 mm., average breadth of stalk 
2 mm. 

Test thin but tough and cartilaginous over the wider part of the 
body, thicker and more horny on the stalk. 

Mantle of a purplish colour, but thin and with little musculaLure, 
probably continued down the stalk as a slender tube. Siphons well-
marked, with sphincter muscles. 

Branchial sac large. The transverse vessels are 'vvide, and all of the 
same size ; they bear wide horizontal membranes. The stigmata are 

* A new genns formed for one of tbe species in this collection, along with the Clrvveli1ut 
borertlis of Savigny. First characterized i11 my paper 011 E'deinascidia and the Clavelinidre 
read before the Biological Society of Liverpool, it1 December, 1890 (see Trans. l3iol. Soc. 
L'pool, vol. V., p. 144); defined more fnlly in "Revision," Journ. Linu. Soc., Zool., 
vol. XXIII., p. 603, 1891. 

t Briefly diagnosed in '' Revision," p. 603; the fnll descri1>tion is now given, 

..,. 
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fairly large, and are arranged with regularity. There are no internal 
longitudinal bars, and no papilliform processes on the horizontal 
membranes. 

Dorsal langitets are present. They are long and pointed, and are not 
united at their bases. 

The tentacles are numerous and slender, placed in one row. 
The viscera form a large opaque mass, longer than the thorax, and of 

nearly cylindrical form, the stomach forming no marked enlargement. 
The rectum is very long. 

Locavity.-Port Jackson. 

This form (Pl. Clav. II., fig. 1) has a superficial resemblance to some 
Compound Ascidians of the genus Colellci, where the body is placed 
on the summit of a long slender horny stalk_,:, The lower end of the 
stalk is expanded, and gives off root-like prolongations. The viscera 
and mantle are of a dark purplish colour, which shows through the thin 
grey test. There is a centre,! cavity continued do,,·n the stalk, which 
probably contained a tubular prolongation from the body similar to that 
which is found in the stolon of Clavelina. It has, however, in these 
specimens been retracted and torn, no doubt as a result of the mode 
of killing and preservation, so as to lose its connection with the body 
proper, but its remains are to be found adhering to the walls of the 
tube. The branchial and atrial apertures are on small papillre placed 
not far apart. The mantle is full of dark purplish pigment corpuscles, 
which make it quite opaque; the branchial and atrial siphons are 
especially dark-coloured. The branchial sac is large and has numerous 
stigmata. The horizontal membranes are especially wide (Pl. Clav. II., 
fig. 4). 

Dr. Sluiter, in describing the Tunicata collected by Prof. Semon at 
Amboina and Thursday Island, came upon a form ·which he suspected 
to be this species. So, before describing it, he courteously consulted 
me on the matter, and sent me drawings. I had little difficulty in 
Tecognising that his specimen belonged to my species, and now that 
Sluiter's full account has been published, t I am still of the same 
opinion, notwithstanding a few slight differences in our descriptions antl 
figures. These, I think, do not exceed the limits of individual va,ria.tion. 

• See Herdman, " Challenger" Report, Pt. Il., p. 72. See the species of Culdl<,, 
figured further on in this Catalogue (Pl. Dist. I. ). 

t J enaische Denksehr. VIII., p. 165. 
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Stereoclavella,* Herdman, 1890. 
Colony with the stolons united in a basal thickening or mass of test. 

Body not pedunculated, apart from ~he long abdo~en, which is distinct 
from the thorax. Branchial and atnal ap·ertures circular, not lobed. 

Test on the body thin, thicker and cartilaginous ·posteriorly, where it 
forms the stolonial basal mass. 

Mantle thin. 
Branchial sac with no internal longitudinal hara. Transverse vessels 

all equally wide. 
Visceral nwss forming a distinct abdomen as large as the thorax. 
There are four known species in the genus, S. (Clavelina) oblonga, 

Herdm., from the Atlantic, and S . (Cla1:elina.) enonnis, Herdm., from 
the South Atlantic, both obtained during the "Challenger" Expedition, 
in addition to the two described below. Garstang's Pycnoclavella 
a,1tril1tcens, from Plymouth, 1nust be a closely related form . 

Stereoclavella australis, Herdman (1891), Pl. Clav. I., figs . 1-11. 

External appearance. The colony tassel-shaped, consisting of a 
large number of Ascidiozooids united together in clumps on the summit 
of a solid stalk-like mass of test. Free ends of the Ascidiozooids 
cylindrical, truncated anteriorly, where both apertures are placed not far 
apart. Colony about 9 cm. in length, and 5 to 6 c1n. in breadth at the 
broadest part, and 3 cm. in thickness at the same place. The average 
thickness of the basal solid test is 2 cm., and its length about 5 cm. 
Surface smooth, colour grey. 

Test thin over the thoracic, free, part of the Ascidiozooid, thicker over 
the abdomen, gradually passing into the very thick solid basal mass. 
Abundance of small test cells in all parts. Over the abdominal part of 
the body small and very slender unbranched spines project from the 
surface of the test : each has a test cell at its base. Solid basal part of 
test with numerous stolonial blood vessels running in all directions and 
giving rise to many buds. 

J.lfantle with about 6 very distinct longitudinally running muscle 
bands on each side of body, on the thorax. These spread out and 
become more numerous on abdomen. Body of Ascidiozooid nearly 2 
cm. long and about 5 mm. wide in the thoracic part Thorax globular, 

* ~l'iefly d_ofined for :he reception of the two " Challenger" species Cl<welina oulouyct 
awl C ow1·mts, along with the present species, in Traus. Biol. Soc., L'l'ool, vol. V., pp. 
160-161; auu also in "Revision," Jour. Liun. Soc., Zool., vol. XXIIl., p. 603. 

.. 
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·with a great ventral projection, and an accumulation of ova and embryos 
on the dorsal edge. Abdomen long and narrow, s,velling at the posterior 
end where the stomach is placed. A slender stolonial appendage is 
continued down from the posterior end of the abdomen. The branchial 
and atrial siphons are ·well-developed, but not lobed; they have strong 
sphincters. The mantle, on the whole, is rather strong and opaque, 
with ,vell-developed musculature and abundant pigmentation. 

Branchial sac with about 14 rows of stigmata. The transverse 
vessels are all alike and are moderately wide. They are provided ,vith 
horizontal membranes. 

Dorsal lang1tets large, triangular, joined to the horizontal me1nbranes, 
and not united by any longitudinal band. 

Tentacles about 20 in number, and of 3 sizes, the larger ones being 
long and slender. 

The visceral 1nass is very long, and is formed chiefly of cesophagus 
and intestine. The reprod~ctive organs are placed in the loop. There 
is a large conspicuous vas deferens running up the inner side of the 
rectum. 

Locality.-'' Under stones at low tide, Vaucluse, P.J., John Brazier, 
F.L.S." 

This species in appearance (see Pl. Clav. I., fig 1.) is singularly like 
a Diazona, but differs entirely from that genus in the structure of the 
branchial sac (figs. 9 and 10). The arrangement of the Ascidiozooids is 
seen well in fig. 2, in which half of the colony has been cut a;way; 
fig. 3 is one of the clumps. Figures 4 and 5 show the appearances of the 
right and left sides of the body respectively. The spines on the 
abdominal portion of the test (fig. 6) are not numerous. Each spine 
springs from immediately over a test cell, but there are far more test 
cells than spines. Deeper in the test a few "bladder cells" and other 
modifications of the test cells are fow1d (fig. 7), ·while in the basal part of 
the colony there are very many ramifying stolons (fig. 11) ·with abund-
ance of small buds. The longitudinal 1nuscles of the mantle, which are 
fe"' and regular on the thorax (see fig. 8, which shows also the 
distribution of pign1ent 1nasses), break up over the abdomen, ancl 
further back come to be arranged chiefly dorsally and ventrally, abou t 
15 bands on each side of each edge of the body- about 60 longitudinal 
bands in all. There are 110 transYersely. running muscles. In the 
peribranchial cavity were found many htrge tailed larvre, measuring up 
to 1 mm. in length of body. 
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Stereoclavella sp. (? australis, Herd1uan), Pl. Clav. II., figs. 5-8. 
External appearance. The colony consists of several individuals 

adhering by their narrow posterior ends to a short thick irregular stolon. 
The i1nterior end of each Ascic1iozooid is relatiYely ,vide and irregularly 
truncated. The body is elongated and distinctly divided into thorax and 
abdomen. The apertures are close Logether at the anterior end. The 
colour is grey. The length of an .A.scidiozooid is l ·2 cm., breadth 4 1nm. 

'l'est thin and transparent, rather thicker on stolon. 
]I antle thin and transparent, muscle bundles mainly longitudinal. 
Branchial sac delicate, transverse vessels all the same size. Stigmata 

large and numerous. Horizontal me1ubranes present. 
Dorsal la,nguets long, and closely-ph1cecl, triangular in form. 
Locality.-Broughton Isla,nds (No. 43). 
The specimen shown at Pl. Clav. II., fig. 5, may possibly be a 

detached piece from a larger colony, like that figured on the previous 
plate; but even then it is questionable whether it can be referred to the 
same species, as the musculature of the mantle (fig. 6) and the proportions 
of the dorsal h1nguets (:fig. 8) are a good deal different. This species, 
treating it as a distinct one, seems closely allied to Stereoclavella 
( Clcu.:elina) oblonga, Herdman, fro1n which it differs chiefly in the size 
and shape of the dorsal languets. In S. oblonga they are short and 
conical, and are placed about their O\Vn length apa,rt*; while in the 
present species they are long a,nd triangular in form (fig. 8), having an 
expanded base flattened antero-posteriorly, and tapering to a narrow 
point; the distance between them is only about a, fourth of the length 
of each lauguet. The languets are united at their bases by a 
longitudinal band (fig. 8, ll.l. ), ,Yhich is very different fro1n the condition 
shown (Pl. Clav. I., fig. 10) in S. anstralis, \vhere the stigmata are 
uninterrupted round the dorsal edge of the sac. 

Seventl large opaque oya and young embryos were found at the 
posterior· eud of Lhe peribranchial cavity, close to the cesophagus, in one 
of the spccin1ens, which shows that t.he Ascidiozooids ,vere adult-
,11Lhough possibly they n1ay be only a fragment of a colony. 

[The following Clnselinidre ha,ve also been found in Australian seas:-
Perophora Hntchisoni, ~iacdonald. 
Ecteinascidia enph1tes1 Sluit. 
E. psa11inwdes, Sluit. 
Rho1Jalopsis c1·as1:;a, Herron., l{i Is., 129 fi1ths. 
ll. /1isca, Herdm., Banda, 17 faths.] 

"Chnllruger" Report, l'art I., l'l. XX.XV., fig. 8. 

• 
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Fa1nily II. ASCIDIIDlE, Herdman, 1880. 
Body attached, usually sessile, rarely pedunculated. Branchial 

aperture usually 8-lobed, ittrial usually 6-lobed. 
Test gelatinous or cartilaginous, rarely chitiuaceous or horny. 
Branchial sac ·without iolds. Internal longitudinal bars present and 

usually papillated. Stig1nata straight or curved. 
Tentacles simple, filiform. 
Ali1nentary canal either at one side of the branchial sac (usually the 

left) or extending beyond it posterio1·ly. 
Gonads plt1.ced close to the intestine. 
There are four sub-families-the Corellinre, the Hypobythiiure, the 

Ascidiinre, and the Cioninre; only the two latter are represented in this 
collection. 

Sub-fa1nily CIONINJE, Roule, 1884, Ilerd1nan, 1891. 
Bocly more or less cylind.rical, attached by posterior end. 
'J'est thin and gela,tinous, 1nay be rnodified anteriorly to form a lobe 

covering the apertures. 
Mantle -.vith the muscula,ture mainly longitudinal. 
Branchial sac provided with internal longitudinal bars. Stigmata 

straight. 
Dorsal laniina represente<l by languets. 
Ali11ientary canal on left side of brauchial sac, extending posteriorly 

to it. 
I use this sub-family in a so1newhat different sense from that 

originally proposed by Roule. Keeping Ciona as the typical form, I 
remove Rhopalceet to the family Clavelinidre, and I substitute in its place 
Rhocloso1na, ·which seems to me to have more affinity with Ciona than 
,vith Asoiclia. 

Ciona* (Savigny, 1816), Fleming, 1828. 
Ciona intestinalis (?), Linn., Pl. Asc. I., figs. 1-4. 

About two dozen specimens from "off Cockatoo Island, Port Jackson 
(No. 21)," appear to belong to this common European species. They are 
very large and soft, and have an overgrown flaccid appearance. The 
largest is about 10 cm. in antero-posterior extent, even after preservation 
in alcohol. The test is in 1nost cases exceedingly thin, in some quite 
membranous: the mantle is also very thin and transparent, and the 

• For ch,trncten; of geuus see B cnlman, "RQvi:;iou," P· 598. 
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muscle bands, although of the usual number, are remarkably weak. 
The alimentary canal is very clearly visible through the mantle (see 
fig. 3), and is seen to extend unusually far forwards. The branchial sac 
has very large papillre projecting from the internal longitudinal bars; 
these are relatively larger and more conspicuous than in British specimens 
of the species. Figure 4 shows the dorsal tubercle. Ma,ny of the 
specimens adhere together in groups by their posterior ends, and their 
tests have growr.. together, but there is no reason to regard them as 
forming colonies. Not,Yithstanding these fe,v points of difference in 
detail, I do not feel justified in separating the Australian specimens as a 
new species. I find also in the collection one specin1en of a Ciona. (figs. 
1 and 2) adhering, along with Colella tenuicanlis, to the back of the 
crab ivlcwippe spinosa, Stimp. It is 2 cm. in length and 1 cm. in thick-
ness, and is in a greatly contracted state. There are also 3 small 
specimens of Ciona adhering to Chorizoconnus snbfuscns, from Port 
Jackson. All of these speci111ens are 1nore or less in bad condition 
for detailed examination, but appear to be indistinguishable specifically 
from Ciona intestinalis, Linn., although living material might sho,:v 
differences. 

[The follo,ving Oioninre ha.vc also been recorded fro1n Australian 
seas:-

lthocloso11ia, Ehrenberg, 1828. 
R. (Pera) H -uxley-i, 1\lacdonald. 
Ii (Peroicles) sp., iracdonalcl] 

Sub-fa,mily ASCIDIINJE, Herdman, 1882. 

Body usually attached by left side or posterior encl Branchial 
aperture with at least 8-lobes, atrial with at least 6-lobes. 

Test gelatinous or cartilaginous. 
Mantle with the musculature forming an irregular network, which is 

strongest on the right side. 
Viscera on the left side of the branchial sac. 
Branchial sac provided ,vith internal longitudinal bars. Stigmata 

straight. 
Dorsal lamina usuaJly a plain membrane, rarely languets (Abyss-

asciclui). 
Ascidia, Linn. 

Only the typical genus Ascidia is represented in this collection. It 
contains two new species. 
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Ascidia incerta, n. sp., Pl. Asc. I., figs. 5-8. 
External cippecirance. The body is ovate, ,vith very well-marked, 

distinctly lobed siphons, upon which the apertures are placed. It is 
attached by the posterior encl. The branchial aperture is anterior, and 
the atrial is about two-fifths of the way down the dorsal edge. The sm·-
face is slightly rough and partly covered wilih adhering animals. The 
colour is yello,vish grey. Length 5 cm., breadth 3 cm., thickness 1·5 c1n. 

Test thin, but tough, translucent; conspicuous vessels. 
Mantle fairly 1nuscular round the edges of the right side, less 

muscular in the centre of that side, and very thin and 1nembranous over 
the viscera. Siphons very distinct; branchial 7-lobed and atrial 6-lobed. 

Branchial sew minutely plicated, ,vith transYerse vessels all of one 
size. l\1eshes nearly square, containing each about 7 stigmata. The 
internal longitudinal bal's bear at the angles of the meshes large curved 
papillie, which vary a good deal amongst themselves in size and shape. 

The dorsctl larnina is rather narrow. It is strongly ribbed, but has a 
plain edge. The oosophageal aperture is fully two-thirds of the way down. 

'J'he tentacles are very nutnerous, aud closely placed. They are long 
and slender, and differ so1ne,vhat in size amongst the1nselves, but there 
is no regularity in their arrangement. 

The dorsal tubercle is sin1ple but ,·ery large, occupying the "'hole of a 
very deep peritubercular area. It is elongated antero-posteriorly, ,vith 
the horns curling out,vards at the anterior end. 

Locality.-Port Jackson. One specimen. 
This specimen from Port Jackson is in some respects very like 

.Ascidia pyrifonnis, found by the "Challenger " Expedition in the same 
bay at a depth of 6 fa.tho1us. I have given this species the specific 
name incerta, because I still regard it as somewhat uncertain, or open to 
doubt, ,vhether or not it is distinct from A. 1Jyrifonnis. In using the 
dichotomising table of the characters of the species of Ascidia given in 
my" Revision,'' at p. 591, one is led by the cha.racters of the present 
species straight to pyrifonnis at the top of p. 593 ; but on looking into 
further details it is found that there are certain definable points of 
difference. That being so, I think it wiser to describe A . incertci as a 
distinct species ; but I think it quite possible that the examination o{ a 
larger series of specin1ens than the 2 of pyrifonnis and 1 of incerta no·w 
kno,vn, may lead to the union of the t,vo species. The chief differences 
are : the. larger meshes of the bra-ncbial sac in A . incertci containing 
7 stigmata (Pl: Asc. I., fig. 6) iu place of 3 or 4, the plain edge to the 
dorsal lamina (fig. 7), and Lho reinarkably large dorsal tubercle (fig. 8). 
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In A. pyrijorniis also the dorsal tubercle is remarkable,* but in a 
different way. If these two forn1s turn out to be one species, it must 
have a very wide range of individual variation in its dorsal tubercle. 

Ascidia phallusioides, n. sp., Pl. Asc. II. 
External appecircince. The body is oblong, rather wider posteriorly 

and with a rounded anterior encl. It is attached by the posterior end 
and a sn1all part of the left side. The brancbial apertu1:e is near the 
anterior end, but is recurved so as to point nearly backwards-it has 
about 12 lobes ; the atrial aperttu·e is on the right side of the dorsal edge, 
near the anterior end, and points forwa1·ds-it has 6 lobes. The surface 
is s1nooth, but marked ,vith deep grooves ,,ith rounded edges. There 
may be little rounded knobs scattered over the surface. The colour 
varies from a warm yellowish grey to a dark s1noky brown. The length 
is 16 cm., the breadth 8 cm., a,nd the thickness 6 c1n. 

Test thick and cartilaginous, firm, of the same colour and consistency 
throughout, and s1nooth on both sul'faces. Large vessels from the body 
enter the test on the left side in front of the middle, and branch th1·ough 
all parts. 

Mantle thin, but muscular OD the right side. The longitudinal 
muscle bands are mainly external, and the circular or transverse internal. 
The anterior part of the left side of the 1nantle is thinner and less 
muscular, while the posterior part over the viscera is very thin, and has 
no muscle bands. 

Branchial sac la1·ge and strong, minutely plicated. The transverse 
vessels differ in size, and there are usually 3 smaller between each pair 
of larger. The internal longitudinal bars bear very large papillre at the 
angles of the meshes, and are connected with the transverse vessels by 
wide 1nembranes. The meshes are elongated transversely, and contain 
each 6 to 8 stigmata. 

Endostyle large, reaching to posterior end of branchial sac. 
The dorsal laniina is a narro,v but strongly ribbed and toothed 

membrane. The large cesophageal aperture is pla.ced about two-thirds 
of the way do,vn it. 

The tentacles are not large. They are 3G to 40 in number, and are of 
t\.\'O sizes placed alterntttely. 

The dorsal t1bbercle, is s1nall and si1nple. It is placed in a large 
triangular peritubercul11,r area, continuous with the rather narrow pre-
branchial zone. 

• See "Challenger" Report, Part I., p. 220. 

-
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The nerve ganglwn is placed only 1 cm. behind the dorsal tubercle, 
and the whole space between them is occupied by the very large neural 
gland, which has many complicated openings into the atrial cavity. 

The locality is Port J a.ckson .-Half a dozen specimens. 
This large and very solid species approaches in its characters the genus 

Pachychlcena, ·which was formed (as a sub-genus originally) for the recep-
tion of three "Challenger" species, which differed from A.sciclia in their very 
massive cartilaginous tests. These three species were, one from Simon's 
Bay, Cape of Good Hope, and the other t,¥0 from Bass' Strait, Australia, 
at a depth of 38 to 40 fathoms. The present species, in the condition of 
the test, is intermediate between the ordinary Ascidia and these species 
of Pcichychlama, consequently I no·w feel inclined to relinquish the latter 
genus. 

This large species is undoubtedly new to science. I have examined 
the following specimens :- three typical examples (A, B, C) and one 
(D) of much darker colour ·which u1ight be pln,ced as a variety, also 3 
additional specimens (E, F, G) v:hich ,vere in the original collection sent 
to the London Fisheries Exhibition of 1883. The sizes are as follows:-

1 
LENGTH. BREADTH. THICK- RE~lA RKS. 

NESS. 
-

A 14cm. 7·5cm. 6 ClU. Several other Ascidians, Cyntbiidre 
and 1\'[olgulidre are attached. 

-

B 16·5 ,, 8 ,, 6·5 ,, Typical example. 

-
0 10 ,, 6 ,, 45 ,, This one is darker in colour than 

the t,vo preceding, and forms a 
transition to the next. 

. 

D 13 ,, 8 ,, 5 ,, Dark-coloured variety. 

--
E 13·5 ,, 7·5 ,, 7 ,, Light-coloured ventrally and darker 

dorsally. 

F 11·5 ,, 6 ,, 5 ,, Lighter coloured throughout. 

-- - ---
G 8·5 " 

5·5 ,, 4 ,, Lighter coloured throughout. 
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In size and general sha,pe this species recalls Asoidia m,entula of 
European seas, but that the body is more compact in this species, and 
the atrial aperture is placed further forward. The branchial aperture 
is very irregularly lobed in the test, but in the mantle there seem to be 
about 12 lobes, an unusually large nnmber for an Asoidia. The surface of 
the test may have little scattered knobs, which gives an appearance like 
that of Phallnsia 1nci11imillata. There is a deep groove with several 
branches running down the middle of the right side (Pl. Asc. II., fig. 1.) 
in all the specimens. This 1nay be partly due to contraction on death. 

In speci1nen D (No. 12 of Museum labels), where the colour of the test 
is very dark there is a great deal of pigment found, and there are little 
black areas 0·5 to 1 mm. in diameter scattered irregularly over the 
surface. Each of Lhese has a non-pigmented brownish lighter spot in 
its centre (see figs. 9 and 10.), w·hile similar smaller spots or papillre are 
scattered all over the surface both on the black areas and between them. 
Each such papilla is the enlarged knob of a blood vessel. The test is in 
all cases very vascula,r (.fig. 3.) When the test, which averages about 
5 mm. in thickness, is removed the body looks rather small. It is :flat on 
the right side and convex on the posterior part of the left side, where 
the viscera form a projection. The siphons are ,vell marked. The 
large branchial is anterior and the atrhtl is about one-fifth of the length 
of the body from the anterior end, and is directed dorsally (fig. 1). 

The thick walled branchial sac has a rough appearance internally, due 
to the large papillro (fig. 2). It is not reduplicated at the posterior end, 
and this forms a,n important point of difference bet,veen the present 
species and Ph. marnmillatci, the type of the genus Phallusia, according to 
Roule's classification. Ou account, howeYer, of a certain resemblance in 
form, and also in the condition of the neural gla,nd described below, to 
that species, I have given the specific nan1e phetllusioides. 

One of the most notable points about this species is the remarkable 
condition of the neural or hypophysial gland. This organ is large and 
extends from the dorsal tubercle anteriorly to the nerve ganglion 
posteriorly (fig. 7). Its aperture on the dorsal tnbercle into the branchial 
sac is small and simple (fig. 5), but it ha,s a large nnmber of complicated 
secondary openings on the surface which is directed to"·ards the atrial 
cavity (fig. 8). 

In the dark variety (specimen D) the gland is longer and narrower 
behind. the dorsal lamina than in the other specimens, but is otherwise 
the same, and has many secondary openings. 

This adds another to the small number of ren1arkable Ascidians 

... 

-
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which have many small secondary openings from the neural gland, or 
its duct, into the peribranchial cavity. This condition has been 
described by Julin and by Herdman in Phallitsia 11ia1nm,illata, by Roule 
in Aso,iclia Marioni, and recently by tfetcalf* in Asoidia atra, from the 
West Indies. The present species differs from these others in having 
the neural gland so near to the dorsal tubercle, in having the secondary 
openings practically sessile upon the gland (fig. 7), and in having these 
openings so curved and twisted as to look like the opening in a dorsal 
tubercle (fig. 8). ~fetcalf points out the indication of relationship 
between the [our species given by this remarkable anato,nical condition, 
and I am inclined to think tlrn,t the best way to recognise this fact 
might be to n1odify the definition of the genus Phallusia, so that nuirioni, 
atra, and phallnsioitles may be incorporated therein along with Ph. 
1na11i11iillata. 

[The following Ascidiinoo have a,lso been found in Australian seas:-
Abyssascidia wyrillii, Herclm , S. of Australia, 2,600 faths. 
Ascidia cylindracea, Herdm., Twofold Bay, 120 faths. 
A. 1Jyrijor1nis, Herdm., Port Jackson, 6 faths. 
Paohychlcena oblonga, Herdm., Bass Str., 40 faths. 
P . obes,i, Herdm., Bass Str., 40 faths. 
A. Sydneiensis, Sti1np , Port Jackson, low tide. 
A . snccida, Stimp., Port Jnckson, lo,v tide . 
A. bifissa, Sluit., Amboina. 
A. e1n1Jheres, Sluit., Amboinn. 
A. genvmata, Sluit., Amboi11a,. 
A . kreagra, Sluit., Amboina. 
'? A . cliaphana, Q. & G., Hobart Town.] 

Family III. CYNTHIIDlE, Lac. Dutb., 1877. 
Body usually attached, rarely :free, son1eti1nes pedunculated. 
Te:,t 1ne1nbra,nous, or coriaceous, ra.rely cartila,ginous or covered with 

sand. Brauchial aperture usually 4-lobed, atrial 4-lobed. 
Branchial sac, longitudinally folded; internal longitudinal bars not 

papillated. Stig1nata s.traight, never forming spirals. 
Tentacles simple or compound. 
Intestine on left side, only slightly, or not at all, attached to the 

mantle. ./ 

• See fo1· ,Lu interesting discussion of Lhe snl>ject, Zoologic:il Bulletin, vol. I., No. 3, 
.BosLou, 1897 . 
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Gonads on the inner surface 0£ the mantle, either on both sides or on 
one only. 

This very large and important family contains three well-marked 
sections or sub-families-the Bolteniinll3, the Cynthiinll3, and the 
Styelinre-all of which are ·well represented in the collection. 

Sub-family BOLTENIINJE, Herdman, 1880. 

Bocly attached and pedunculated; peduncle usually very long, 
branchial and atrial apertures having either 4 or less than 4 lobes. 

Test coriaceous, membranous or cartilaginous, not covered with 
sand. 

Bran,chial sac with more than four folds on each side. 
Tentacles compound. 
It is unfortmnate that the eminent Ftench Ascidiologists l\1M. Lacaze-

Dnthiers and Yves Delage,* in discussing the characters of the 
Cynthiidro in 1889, should have entil-ely omitted to consider this 
i1nportant sub-family, so as to give the impression that only the sub-
families Cynthiinre and Styelinre exist. I established the sub-family in 
1880, and again gave an account of it and described a number of ne,v 
species belonging to it in the "Challenge::r '' Report in 1882. The same 
authors, at p . 524 of their paper, indicate that the Cynthire cresirll3 of 
Savigny are, in their opinion, probably Molguliclro, and they cite Roule's 
similar statement (1886) n.s apparently the only previous investigation of 
the matter. But I showed in 1882, £out· yea,rs before Roule, and seven 
years before Lacaze-Dnthiers and Delage, that Savigny's Cynthire 
cresirre really belonged to the genus lilolyula. 

Boltenia, Savigny, 1816. 
Only the genus Boltenia in this sub-family is represented. There 

are three species. 

Boltenia pachydermatina, Herdm., Pl. Cyn. I. 
This is one of the largest known species of Simple Ascidians, and is 

apparently very cornmon in southern seas, and especially round the 
coasts of Australia and N e,v Zealand. It is a striking object, may grow 
to a ve1·y large size, and has probably often been brought to Europe by 
travellers and collectors. Specimens exist in n1ost museums, but the 

• Arcia, Zool. Ex per. et gernh., 2mc. se1·., t. VII., V· 519. 
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species had not been named nor described until the Report upon the 
the "Challenger" Collection* in 1882. Since then von Draschet has 
given some further remarks and another figure of the species, from 
specimens obtained by the "Novara" Expedition to the South of 
Sydney. Von D1·asche describes short knobbed calcareous spicules in 
the test. I have since found calcareous spicules in these Australian 
forms not only in the test, but also in the mantle and in the larger 
vessels of the branchial sac (Pl. Cyn. I., fig. 2). Those of the mantle 
are elongated fusiform curved spicules, and those in the branchial sac 
are rather like the spicules of 01tleol1ts. 

The dorsal tubercle is, in the large specimens, even more complicated 
in its pattern than I showed in the " Challenger" Report. I give a 
figure here (fig. 3) which shows also the presence of branched spicules. 

The specimens in the collection are a group of 14 individuals adhering 
to the same basal mass (see Pl. Cyn. I., fig. 1), two others of smaller 
size attached together, and t\vo or three other specimens of medium 
size. The largest specimen attains to abont 35 cm. in length, including 
the stalk. 

Boltenia tuberculata, Hel'droan t, 1891, Pl. Cyn, II. 

External appearance. Irregularly club-shaped, the body being of 
il'xegularly ovate fonn placed on a short curved stalk and covered with 
tubercles or knobs. There is not much lateral compression. The 
ape1·tures are not far apart, both on one stu-face, both transverse slits 
surrounded by many lobes, of which, however, there 1nay be 4 more 
prominent. Surface very uneven on account of the numerous knobs. 
Colour dirty creamy white, to light brown. Size (average), body 5 cm. 
by 3 cm. by 2 cm.; stalk about 12 cm. in length. 

Test very irregular in thickness, from 1 mm. to 10 mm., cartilaginous, 
white in section. Large vessels are found about the top of the stalk. 

l\lantle.thick, closely adherent to test. The finer muscle bundles form 
a close felted mass, ,vhile there are strong longitudinal and circula1· 
muscles extending from the siphons over the greater part of each side. 

Branchial sac with 6 or 7 folds on the right side, and 6 on the left. 
The folds converge to the mouth of the resophagus. There is a mesh 
work consisting of very stout internal longitudinal bars and more slender 

• Report on Tunica.ta., Part I., p. 89. 
-~ De11kscl1r. J(. Akad. " 1iss. 1'rien, Bd. XLYIII., p. 370. 1884. 

+ Briefly diagnosed in "Revision," p. 571, now fully described and tig11red. 
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transverse vessels, which stands on a plane internal to the inter-8tigmatic 
vessels, which are much finer. These larger internal vessels contain 
spicules. 

Dorsal la1nina very slight, dying away almost at once behind the 
dorsal tubercle. 

Tentacles 24 in number, 12 large and 12 small, placed alternately. 
Dorsal tubercle forming two close spirals with their apices directed 

away from one another. 
Locality .-Port Jackson, about a dozen specimens. 
This species differs from the other Boltenias externally in its knobbed 

appearance (Pl. Cyn. II., figs. 1, 6, and 7), and internally in the 
structure of the branchial sac, the number of the tentacles, and the 
nature of the dorsal tubercle. :ri1any of the specimens are covered with 
a smooth closely incrusting layer of sponge. This is one of the largest 
of Si1nple Ascidians. Although the stalk is not so long, the body attains 
a larger size than in BoUenia pachydennatina. 

The sizes of the specimens before me are as follows :-

No. Ro<ly. Stalk. 
1 4 5 X 2 X 1 cn1. 12·5 cn1. 
2 4 X 2 X 1 " 8 " 3 5 X 1·5 X 1 " 13 " 4 6-5 X 3 X 2 " 20 " 
5 4•5 X 1 X 2 " 4 " 
6 9 X 5 X 3 " 14 " 7 6·5 X 3 X 3 " 7 ,, 
8 5 X 1·5 X 1·5 " 9 " 9 4 X 1·5 X 1 " 7·5 " 10 7•5 X 4 X 2·5 " 20 " 11 5•5 X 3 X 2·5 " 25 " 12 12 X 7 X 5 " cut shol't-

which shows a considerable variation in the proportions. The amount of 
tuberculation also differs in specimens. There may be as many as 
40 knobs on the body. Tbe apertm·es are very remarkable. In one 
specimen I can count 13 lobes round the branchial aperture and 12 
round the atrial, but others differ; frequently, however, four of the 
lobes are much larger than the rest, so as to present a 4-lobed 
appearance (see figs. 2 and 3). 

The branchial sac is very strong. There are some "-"'lde it-regular 
vessels on the back, then the fine inter-sti~atic network, and then 

1 
I 
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the lat·ge meshes formed by the transverse vessels and the interna,l 
longitudinal bars (Pl. Cyn. II., fig . 5). This last (internal) mesh work, 
,vith its spicules, clearly corresponds to the whole wall of the branchial 
sac in the genus Ou,leol1ts. We must regard the latter as detived from 
Boltenia by the suppression of the stigmatic network. 

The alimentary canal is large, and for,ns a close loop extending along 
the whole length of the left side. A gonad is present on each side, on 
the left in the loop of the intestine, and on the right, where it is much 
la1·ger, it forms an elongatec1 curvecl body, partly broken up into 
two rows of rounded masses. 

SeverA.l of the speci1nens of this species are firmly attached to other 
kinds of Simple Ascidians (Pl. Cyn. II., figs. 6, 7) upon which they have 
apparently grown. 

Boltenia gibbosa, Heller. 
(? = Ascidia spinifera, Quoy and Gaimard). 

Two little specimens in the collection from Port Jackson probably 
belong to this species. They have variously shaped spicules in the test, 
showing gradations from simple bars to stellate forms. There are also 
branched spicules in the n1antle and the chief vessels of the branchial sac, 
which show "contour" marks or lines of growth like those in the genus 
Ouleolus. There are 6 folds on each side of Lhe branchial sac. There 
are 4 longitudinal bars in the interspace between folds, and about the 
same number on each fold. Every foutth transverse vessel is ,vider 
than the intermediate ones, which are of one size. The meshes are 
oblong, each containing 9 to 10 stigmata, occasionally divided by na,rrow 
membranes, which do not, however, divide the stigma.ta. There are 
tapering languets 9,long the dorsal lamina. Only 10 tentacles are 
present. The dorsal tubercle is nearly circular, with one horn coiled 
inwards. I think it possible that this species may eventually prove 
to be l'l, young form of one of the others. 

[The only other species of this sub-family which has been recorded 
from Australia is Boltenia a11stralis (Q. and G.) from Port Jackson. 
'\Ve can scarcely say ,vith certainty now what this species wa,s.] 

Sub-family CYNTHIINJE, Herdman, 1880. 
Body attached, sessile, or very shortly pedunculated. Branchial and 

atrial apertures with 4 lobes each. 
Test coriaceous, rarely cartilaginous, rarely covered with sand. 
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Branchial sac with more than 4 folds upon each side (except Forbesellci 
tessellata, Forbes). 

Tentacles compound. 
Alinwntary caqial ,vith no marked stomach, but with a gla,ndular lobed 

appendage. 
Of the four described genera of this sub-family, the two commoner 

ones, Cynthia and MiCl/"ocos11i1tS, are well represented. 

Microcosmus, Heller 1877. 

This genus is distinguished (see Heller, and "Revision," p. 573) from 
Cynthia by the narrow intestinal loop and the plain dorsal lamina. 
Several species were previously known from Australian seas, and three 
new ones have been added by the present collection. 

Microcosmus Draschii, Herdman,* (1891), Pl. Cyn. III. and IV. 
External appearance. Shape irregularly ovate or reniform, fiattened 

from side to side, attached by a variable extent of the posterior end. 
Apertures both on the anterior end, large, on prominent knobs, distinctly 
4-lobed. Surface very irregular, often grown over with other ani1nals, 
usually corrugated and crinkled. Colour from pale yellow to dark brown. 
Size up to 16 by 12, by 6 cm. thick. 

Test leathery or pergamentaceous, rough and irregular on the outside, 
smooth, glistening, and white or pearly on the inside. The posterior 
part may be greatly thickened, and is then soft and spongy. 

Mantle very thick, opaque, muscular, and densely crowded with 
calcareous spicules. The large siphons have very strong sphincter 
muscles. 

Branchial sac large and much folded. There are from 12 to 15 folds 
on each side. About a dozen internal longitudinal bars on a fold, and 
four in the interspace. Meshes small, nearly square, containing 2 or 3 
stigmata only. The larger vessels contain large fusiform echiuatetl 
calcareous spicules, and smaller ones are present in the finer vessels. 

Dotsal la1nina represented by a row of small pointed langnets. 
Tentacles large and branched, of 2 sizes, 12 larger and 12 shorter, 

placed alternately. 
Dorsal tubercle very large, of circular form, with a very elaborately 

curved patte:i;n all over its surface. 
Alinientary canal large, forming a narrow loop along the posterior 

edge of the left side. 

* Briefly diagnosed ill "Revision," p, 575; now fully described tmtl fi~uretl. 
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Locality.-Port Jackson and Port Stephen; nearly a dozen 
specunens. 

I have formed this species for the reception of a number of specimens 
which vary somewhat amongst themselves, and ·which seem in most 
respects rather closely allied to Mwrocos11t1ts J1tlinii, von Drasche; but 
which, on the other hand, I feel some,vhat inclined to remove fro1n the 
genus Microcosniiis, and place in the genus Rhabdocynthia, alongside 
R. co1nplanata, Herdm. 

The specimens are all of large size. The largest is the one from 
Port Jackson, whose measurements are given above, and which is 
figured about half natural size in fig. 1 (Pl. Cyn. III.). The test in this 
specimen is tough, leathery, and of a rich dark-brown colour on the 
outside, as if it had been tanned or tarred externally. The posterior 
end of the test is provided with a number of tufted, branched processes 
or tags for attachment (fig. 1). When this test is cut open, ho·wever, 
it is found that nearly the posterior half (6·5 cm.) is solid, and so 
the space left for the body is much reduced (see fig. 2). Another large 
specimen is attached to the posterior end of a large AscicUa, and bears 
in its turn £our specimens of Polycarpa belonging to two species (Pl. 
Cyn. IV., fig. 1). It is of a distinctly lighter-brown colour, and has 
the siphons or projections bearing the apertures relatively longer and 
narrower, but the internal structure is much the same. Then there are 
three larger specimens (between 12 cm. and 18 cm. in length) closely 
resembling the last, but more or less covered externally with colonies of 
a Leptoclinwnt and many other smaller animals. 

There is a specimen from Port Stephen measuring about 7·5 cm. in 
length and 6·5 cm. in breadth, so that the form is nearly discoidal; and 
finally, there are half-a-dozen other specimens of varied shape and 
colour, extending from 12 cm. do,vn to about 6 cm. in length. 

With the exception of the very dark specimen (Pl. Cyn. III., fig. 1), 
the prevailing colours throughout the species are those brigL t yello,;vs 
and ruddy bro,vns w·hich are already kno,vn in several other members 
of the genus. In the anterior part of the body the test is thin but 
tough, and it is seen in sections (fig. 4) that the projections on the 
surface are not mere folds, but are permanent outgrowths. The 
remarkable thickened part of the test forming the posterior half of the 
body in one specimen (fig. 2) is very soft, and spongy in texture. The 
large aperttu·es are square, 4-lobed, or cross-slit in shape, according to 
the state of contt·action. When the test is removed the siphons are seen 
to be very muscular and very long. They may be as much as 3 cm. in 
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length and l ·5 cm. in diameter. Besides the very powerful sphincters 
(fig. 3), the rest of the mantle has strong 1utu,cle bands running in all 
directions, and forming a close but irregular net,vork. The muscles are 
irnbedded in gelatinous connective tissue, ·which is so densely packed 
with spicules as to have a felt-like appearance. The chief layer of 
connective tissue and spicules is on the inner side of the mantle. The 
spicules are shown in fig 5, and are seen to be of at least three sizes, 
the Jargest in longitudinal bands, the medium sized in rows running 
transversely, and the smallest scattered. 

The branchial sac has generally 12 folds on each side, but in one 
specimen, from Port Stephen, I count l], and in one from Port Jackson 
there are 15 on each side, while in another there are 12 on one side and 
13 on the other. I do not find any with 14, the nun1ber given hy von 
Drasche for M. Jnlinii. 

On Pl. Oyn. IV., fig. 2 shows the general appearance of the folds 
round the cesophageal aperture, fig . 3 shows the lines of spicules on 
the outer side of the branchial sac, and fig. 4 shows part of the sac 
from the inside. This is a fairly regular part. In some specimens many 
irregularities occur. 
' The endostyle is very wide and shallow. Spicules are everywhere, 
short ones in the test, longer in the mantle, several sizes in the branchial 
sac, largest, perhaps, in the folds, long ones also in the tentacles. 

The tentacular circle is about 2 cm. in diameter. The tentacles are 
in all cases very large (up to 2 cm. in leng&h) and much branched 
(Pl. Cyn. IV., fig. 2), but. they vary a little in numbei- in the different 
spe~imens. Twelve larger and twelve smaller is certainly the usua.l and 
cha,racteristic arrangen1ent, but I haYe seen 10 of each, and in one case 
can only fincl 17, several of the smaller ones being evidently absent. 

The dorsal tubercle may be from 7 mm. to 1 cm. in diameter, and is 
to the eye a convex circular elevation with a minutely marked spongy 
surface. Slight 1nagnification with a lens shows that the usual slit is 
curved in meandering lines all over the stu-face, so as to form a close 
pattern (fig. 5). The large alimentary and reproductive viscera are 
completely imbedded in the thick mantle so as to be scarcely visible. 
There are specially large spicules in the mantle around the stomach 
and the ovaries. 

I have left to the last the ctu·ious character that the don;al laminn, in 
place of being a plain sn1ooth-edged membrane, is represented by ,t 

series of very small languets. Strictly speaking, this character ought to 
remove the present specirs from the genus Microcos11ius and put i~ iu 

• 
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Cynthia, or rather, on account of the numerous spicules, in my genus 
Rhabdocynthia. But all the other characters agree so closely with 
those of species of Microcos11i1ts, and the animal seems so closely related 
to JJ1. Jiilinii, v. Dr., that I am inclined to think that what is at fault is 
our present definition of the genus 1l1icrocos11i1ts, and that we shall have 
to admit whhin its limits either dorsal lamina or dorsal languets, as we 
have had to do in Cynthia. Consequently, I consid<3r that I am placing 
the present form nearest to its natural allies in calling it a Microcos11ius. 
I regard it as closely related to M. Julinii, v. Dr., which was brought by 
the "Novara" Expedition from Sydney. In fact, there are so111e poiats, 
such as the remarkable dorsal tubercle, in which it entirely agrees ·with 
that species, and at first I thought I had specimens of M . J,nlinii before 
me, but the presence of the languets renders that identification in1possible, 
as von Drasche's species bas a smooth edged dorsal lamina. 

There are some points of resemblance between the present species 
and Rhabdocynthia co1n1Jlanata, Herdm., which was found by the 
" Challenger" Expedition at Port Jackson. The spicules and their 
arrangement are remarkably alike. The dorsal tubercle of R. coniplanata 
looks as if it might be a young form of that of the present species. 

If Microcosni1ts drasch-ii is ever moved to the genus Rhabdocynthia, its 
place will be beside R. coniplanata, and ;JI. J1ilinii will have to accom-
pany it. 

Microcosmus australis, n. sp., Pl. Cyn. V. 
Externctl appeara11ce. Shape erect oblong with the branchial aperture at 

the anterior end and the atrial one-third down the dorsal edge. Attached 
by the posterior end, scarcely compressed from side to side. Apertures 
both prominent, but small. Snrface 1nuch wrinkled and roughened. 
Colour tawny yellow. Size about 3 c1n. by 2·5 cm. by 1·5 cm. 

Test thin, but tough; white on inner surface; its prolongation into 
the branchial siphon bearing minute spines in its outer part, and sin1ple 
tentacles in its inner part. 

Mantle opaque yellow, n1uscular, ·wilh circular bauds outside and 
radial inside. 

Branchial sac with 8 to 10 folds on each side. Several of those next 
the endostyle slight. There are about 6 or 7 internal longitudinal bars 
on each fold and about 3 to 5 in the space between. Every Gth or 7th 
transverse vessel is much "·ider than the intervening ones, sometimes 
every third one is a little "'' ider. The meshes contttin about 6 stigmata 
each, occasionally as many as 10 or 12. 

Dorsal lci1nina a plain membrane with a smooth edge. 

• 
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Tentacles 16, 8 larger and about 8 sinaller, placed alternately. The 
larger ones much branched. 

Dorsal tubercle formed of 2 spiral cones turned away from each other. 
Gonads a large single mass upon each side. 
Locality.-Port Jackson, about 20 specimens. 

This is a small Miorocos11iiis, but apparently, from the conditio? of the 
gonads, quite mature. It has the usual crumpled condition of the test, 
characteristic of the genus. Although the apertures are on considerable 
prominences (Pl. Cyn. V., figs. 1-3), the actual cross-slit openings are 
ve1-y 1ninute. The figure (fig. l) is not an exact portrait of any one of 
the specimens, but is a combination dra;wing presenting what see1n to me 
the average characters. Each specimen seems more or less contracted 
or abnormal in some part. In a group like Ascidians, ,vhere there may 
be so 1nuch individual variation externally, due merely to an accident of 
the environ1neut, I believe it would generally be more useful, where there 
are a number of specimens of a new species, to prepare a combination 
figure, giving what the observer considers the pennanent characteristic 
features, rather than an exact representation of one individual with all its 
defects. Figure 3 shows a variation in form, and fig. 2 a cluster of 
half-a-dozen specimens adhering together. 

The sizes of the 4 best specimens are as follows :-
A. 3·5 cm. x 3 cm. x 2 c1n. 
B. 4 ,, X 2·5 ,, X l ·5 ,, 
0 . 3 ,, X 2 ,, X 2 ,, 
D. 3 ,, X 2·5 ,, X 1·5 ,, 

The 1nantle is about equally 1nuscular all over. 
The branchial sac is neat and regular in its vessels. In most cases 

it has 10 folds on each side. The internal longitudinal bars are rather 
narrow (fig. 5), and between the folds they are not placed at very regular 
distances apart. In some places the transverse vessels are arranged as 
follows :-very broad, narrow, narrow, narrow, broad, narro'vv, narrow, 
ua1-row, very broad (see fig. 6); in other places they are less regular. 

The prolongation of the test which lines the branchial siphon (see 
fig. 4 sc.) bears in its outer narrower part a large nun1ber of n1inute spines 
or pointed scales, so close set as to produce a shagreen-like surface. 
This condition I first of all pointed out in 1882, in the case of Cynthia 
arenosa. Later on (1884) Lacaze-D uthiers described it in soLue other 
Cynthiidoo, and in 1885 I discussed the matter in a note on the armature 
of the branchial siphon. Next comes a much corrugated zone, ,vhich 
mn,rlrn the position of the sphincte1· unnscle (fig. 4, cor.). Further down 
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the siphon, where the invaginated test becomes very thin and mem-
branous, it bears scattered si1nple finger-like tentacles of moderate size 
(:fig. 4, tn. ). These, of cotu·se, are supplementary to, and are placed 
anterior to the usual circle of much larger componnd tentacles at the 
entrance to the branchial sac. 

Microcosmus affinis, 1-Ieller, Pl. Cyn. VI., figs. 6-8. 
This species ,vas briefly described by Heller in 1878. In the present 

collection there are ha,1£-a-dozen specimens which I refer to the species, 
and as Heller gave only a figure of the exterior, I think it right to re-
describe and re-figure it. Tlu·ee of our specimens are united in a clump, 
the other three are separate. The exterior agrees ,veil enough with 
Heller's description, and £g. 6 sho,vs the characters. Our largest 
specimen measures 3 cm. by 2·5 cm. by 1 cm. The invaginated test of the 
branchial siphon shows 4 slight semiluuar valves near the hase of the 
tube. The brauchial sa.c has usually a 9th slighter fold next the endostyle 
on one or both sides which does not extend to the posterior end of the 
sac. There are 8 bars on a fold and 2 iu the interspace. The stigmata are 
rather short, ·wide and rounded. There are about 6 in the larger meshes. 
Every 7th or 8th transverse vessel is much wider than those between 
(see fig. 7). 

The tentacles are of t,vo sizes, about 9 of each, the larger ones are 
very bushy. The dorsal latnina is a plain membxane. The dorsal tubercle 
is broadly cordate, with both horns spirally coiled inwards (fig. 8). 

This form not only resembles 1ll. clandica,ns, Savigny, as pointed out by 
Heller, but also very closely ,tgrees ,vith Heller's othe1· species, Micro-
oos11i1ts distans, ,vhich ,vas found at New South Wales. I strongly 
suspect they are all one species. It is also allied to the new species, 
M. ltamisayi. 

Microcosmus Ramsayi/ n. sp., Pl. Cyu. VI., figs. 1-5. 
External appearance. Shape irregularly ovate, somewhat compressed, 

attached by the posterior end. Apertures moderately far apart, usually 
prominent, and anterior, both 4-lobed. Surface folded and wrinkled. 
Colour dull yellowish brown. Size 5 cm. in length, 3·5 c1n. in breadth, 
and 2 cm. in thickness. 

'l'est tough and leathery; rather thin over most of body, thickest 
round ape1-tures. 

* I have uarued this characteristic .Australian species after Dr. ]~. P. Ham say, who 
\\'aS Curator of the :\Iu~eu111 at the t,i111e the Gollcction \\'as sent to me. 
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Mantle yello,v, opaque, muscular. The muscle bundles a.re strong, 
but loosely a,rranged. The chief ones run radially from the siphons and 
circularly round the body. 

Branchial sac with 8 well-marked folds on each side, up to 12 internal 
longitudinal bars on a fold, and 3 Ol' 4 in the interspace. Occasional 
transverse vessels very 1nuch wider th:tn the rest. 1\feshes rather 
small, elongated transversely, containing about 6 stigmata; horizontal 
membranes ·well-marked. 

Dorsal lamina a, plain s1uooth-edged membrane. 
Tentacles about 18, 9 large and much branched, aud about the same 

number of much smaller intermediate ones. 
Dorsal tnbercle prominent, with both horns coiled inwards, so1netimes 

so much coiled as to f onn a pair of conical spirals. 
Locality.-Port Jackson ; about 20 specimens. 
This species-probably a co1nmon one at Port Jackson-has the 

characteristic external appearance of a 111icrocos1nus. The actual shape 
differs much in the various specin1ens (see Pl. Cyn. VI., figs . 1, 2, 3). 
Several of the smaller specimens ha,ve the apertures on prominent 
siphons, of which the branchial 111a,y be \'ery long (fig. 3); the colour in 
these young specimens is ·whiter. In older specimens the siphons are 
less marked, n,nd the shape is more irregular. The size varies from 
5 cm. do,vn to about 2 cm. in length. There are four that measure 
about 4 cm. by 3 cm. by 2 cm. Then there are the four shown in fig. 2, 
some others more irregularly shaped, and half-a-dozen small ones, 
like fig. 3. The iuvaginated test lining the branchial siphon is armed 
·with numerous little spines closely placed. Near the base of that siphon 
there are foul' pouch-like iolds forming a partial diaphragm (.fig. 5) ; and 
in the atrial siphon there is a single large crescentic fold springing from 
the anterior side, and forming a valve 01· partial septum. 

The loosely arranged muscle bundles of the 1nantle are in places 
closely attached to the inner surface of the test. 

I n the braucbial sac there is a very slight 9th fold on each side, next 
to the endostyle, aud only extending for part of the length of the sac. 
Figtu·e 4 sho·ws one of the very wide transverse vessels. The dorsal tubercle 
(fig. 5) is in some specimens a goocl deal more coiled, so as to form a 
pair of prominent cones. 

This species of 1ll iorocosmus and spcci1nens of Styela personctta 
apparently occur together, as they ,vere mixed in several packages. 
Externally they are very 1nuch alike, and it is impossible to tell the 
1\I icrocos,nus £ron1 the Styelc£ until the branchial sac or tent,icles have 
been examined. 

... 
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Cynthia, Savigny (1816). 

This genus is represented by seven species, six of which are new to 
smence. 

Cynthia prreputialis, Heller, Pl. Cyn. VII., figs. 1-3. 
Of this curious species four specin1ens, of somewhat different forms, 

exist in the collection from Port Jackson. I give reduced outline 
figures of three of them, to show the variation in proportions. The 
characteristic anterior end is, ho,vever, the same in all; all have the 
ring-like pad or fold of test surrounding the two apertures. In one case 
(fig. 3) I have cut a,vay part of lihe test to sho,v the relation of parts in a· 
section. This figure also shows the solid posterior part of the test. In 
another specimen (.fig. 1) more than two-thirds of the body is solid test. 

The sizes of the specimens a,re as follows:-
A. length 5 cm. 1 breadth 8 cm. at base, thickness 5 cm . 

6 ,, at top . 
B. ,, 25 " ,, 10 ,, at top, " 8 " 

5 ,, at base, " 5 " [at base. 
,, (test removed) ,, 7·5 " ., 4·5 " " 3 " c. " 11 " " 7 " " 5 " D. ,, 8 " " 5 " " 3·5 " 

Shapes like B and C (fig,;. I anrl 3) agree perfectly ,vith Heller's 
excellent :figures and description,* but A (fig. 2), ,vith no approach to a 
stalk or posterior thickuning of the test, is quite an exceptional form ; it 
is probably a younger speci1nen. Our largest speci1nen is more than 
twice the size of the largest previously recorded . 

In internal structure out speci1nens agree ,vith the account given by 
von Drasche+ in 1884. The dorsal tubercle is certainly a double cone, 
as shown by vou Drasche, and not the horse-shoe-shaped fonn referred 
to by Heller. I am informed that the native 1n1,1ne for this species in 

" 
Australia is "Cunjeboy," and that the natives use it for bait. 

Cynthia molguloides, u. sp., Pl. Cyn VII., figs. 4-10. 
External appearance. Shape globular, with a large dorsitl projection 

bearing the atrial a,porture. No lateral flattening, probably not attached. 
Branchial aperture 1nedian, anterior, on a long slender siphon; atrial 

* Sitzb. Aka.,1. Wiss. '\Vieu. B1i. LXX\' II., p. l:l, 18i8. 
I' Dcnksc:hr. Akat1. \\'i,;s. \\'ieu. Bu. XL\'lII., l'· 374. 
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dorsal, on a wide projection. Surface alinost ,vholly covered with a thick 
layer of sand and shell fragments. Colour of exposed anterior end 
yellow brown. Length 3·3 cm., breadth (dorso-ventral) 4 cm., thickness 
3 cm. 

Test thin parchment-like and brittle, but covered ,vith a very thick 
layer (fro1n 5-10 mm.) of n1atted hairs containing mud and sand grains, 
and having larger frag1nents on the exterior. A few slender vessels 
ramify in the inner layer of the test. 

Mantle yellow and muscula,r with strong sphincters which are continued 
as a circular muscle la,yer over the greater part of the body. Internally 
there a,re longitudinal muscle bands radiating from the long branchial and 
atrial siphons. 

Branchial sac ·with 6 or 7 folds on e,tch side. About 8 internal 
longitudinal bars on a fold, and 2 or 3 in the interspace. Usually one 
wide (about 6 stigmata,) and two narrow (about 3 stigmata) rO\YS of 
meshes between two folds. Stig111iita short ,tnd rounded, irregular in 
places. 

Dorsal la11iina composed of a row of long, pointed languets, closely 
placed. 

Tentacles much branched, about 8 larger and eight s1nttller. 
Dorsal tnberclc small and simple, an elliptica,l slit in a deep tria,ngular 

peritubercular area. 
Ali11ientary canal forming a \·,ide loop. 
Gonads on both sides. 
Locality.-Port Jackson; one specimen. 
There is only one specinien of this species, but it htts such a striking 

fotm and appearance (Pl. Cyn. VII., fig. 4) that it cannot be mistaken for 
anything else. The long narrow branchial siphon sticks up, free from 
sand and shells, and the hole in the dorsal projection (fig. 4) probably 
during life allo,ved the atrial siphon to protrude in a similar manner. 
The large shell fragments are all on the surface, and 1nost of the1n are 
attached by their edges, so that the sandy test bristles with them. The 
matted mass of hairs and sand can be peeled off, leaving the thin and 
brittle true test, which is seen under the 1nicroscope to be closely peppered 
over with the finer sand grains, and to have a few slender vessels 
ramifying in the interior. 

'\Vhen the test is removed (fig. 5), the curious shape of the long slenu.er 
atrial siphon is seen stretching outwards from almost the posterior end 
of the dorsal edge. The folds of the branchial sac are a little difficult to 
determine along the edges, although quiLe distiuct in the middle of tho 
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sides. In the single specimen there seem to be 7 folds on the right 
side, and 6 only on the left; this 111ay well be an individual variation, so 
it is impossible to say yet ,vhether the normal number is 6 or 7. 

Towards the left side of fig. 6 is seen an irregularity in the stigmata of 
the branchial sac, such as is present here and there. The dorsal languets 
(fig. 7) spring from a narrow membrane, ,vhich has a strong muscle 
band at its base. The simple little dorsal tubercle is shown in fig. 8; 
while figs. 9 and 10 show the alimentary and reproductive viscera of the 
left and right sides respectively. The gonads are broken up into ovate 
masses, nearly detached from one another, merely adhering by twigs to a 
central stem and packed closely together. 

Cynthia solanoides, n. sp., Pl. Cyn. VIII. 
External appearance. An irregularly ellipsoidal mass of solid appear-

ance, and ,vith both apertures on the wide anterior end. Not flattened 
laterally. Not attached, or only very slightly, hy the narrow posterior 
end. Apertures both prominent and 4-lobed. Surface even, but roughish; 
partly encrusted. Colour dirty grey brown. Length 8 cm., breadth 
5·5 cm., thickness 5 cm. 

Test firm, cartilaginous; thin anteriorly, thickening up to 7 mm. 
posteriorly. 

Mantle muscular anteriorly, thin and membranous posteriorly. Both 
siphons very large and muscular. Sphincters especially powerful. 

Branclvial sac with about 8 folds on each side. Internal longitudinal 
bars very ·wide, ribbon-like; meshes elongated transversely, containing 
each about a dozen v,ide stigmata. Very wide loose horizontal membranes 
present on the transverse vessels. 

Dorsal laniina a very short smooth ridge. 
'Pentacles very large and much branched, forming a tangled mass 

about 1·5 cm. in length. There are 6 larger and 6 smaller. 
Dorsal t1tbercle large, and spongy in appearance. 
Alimentary canal and gonads sunk in the thick fleshy mantle. 
Locality .- Fort Jackson ; one specimen. 
This species has a peculiarly solid appearance, and looks not unlike a 

dirty stone, and still more like an old, somewhat battered potato, hence 
the specific name. 

The apertures a.re most conspicuous (fig. 1), and are both of them 
cross-slit. 

The test is very stiff and solid for its thickness. There are a number 
of thin vessels ramifying freely through all parts (fig. 4), 
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The front part of the ma11tle is remarkably muscular, and Lhe siphons 
are powerful (fig. 5). The sphincter n1uscle mass, at the base of the 
branchial siphon, is 8 mm. in thickness. The invaginated test lining the 
branchial siphon is thick and white. In its deeper part it bears a 
number of minute tentacles (fig. 2), ·while ne,irer the aperttu·e there are 
a number of microscopic spines (fig. 3). I think it possible that the 
siphons 1nay be protruded to a considerable extent when the animal is 
alive. 

Th(' branchial sac is remarkably delicate, and is in very had condition, 
most of the epithelium being lost, so it is i1npossible to determine 
exactly the number of folds . The great horizont,Ll folds on the front of 
the numerous tra.nsverse ;-essels, and the long ro,YS of stigmata in the 
meshes (fig. 6), give a characteristic appear:1.uce. 

The 12 much-branched tentacles form an enonnous tangled mass 
extending 1·5 cm. from the base of the branchial siphon. The large1· 
ones are very bushy, and have stout bases. 

The cesophageal opening is placed far foTwa,rds, Yery close to the 
tentacles, and that nHtkes the dorsal lamina short. 

The dorsal tubercle is 4 mm. long, 2 mm. wide, and 2 mm. high . It 
is merely an ovate, convex, spongy-looking pad (fig. 7) 

Cynthia multiradicata, n. sp, Pl. Cyn. IX., figs. 1-5. 
External appearance. Of short cylindrical for1n, scarcely compressed, 

narrowed at the anterior end to a short shtlk, ,vhich at once spreads out 
into a large number of branching roots, b_v which a finn attachment is 
effected. Branchial n,ncl atrial apertures both on the dorsal edge, rather 
far apart, sessile but distinct. Surface rtti~ed into a few abrupt rounded 
knobs, otherwise smooth. Colour a dirty yellow \vhite. Size 5 cm . long, 
by 2·5 cm. broad (c1orso-ventrally), by 2·3 cm. fron1 side to side. 

Test leathery, but rather soft and flexible, moderately thick. 
JJiantle thick, opaque bro·wn in colour, and moderately muscular, with 

strong sphincter muscles. 
B rancltial sac ,v.ith 6 folds on each side. Internal longitudinal bars 

not wide, but distinct; abont 12 on a fold aud about 6 in the interspace. 
Meshes mostly rather longer transversely, and containing about 8 
stigmata, crossed by a narrow horizontal membrane. There are about 3 
narrower transverse vessels between a pair of wider. 

Dorsal lamina represented by a ro,v of very short, blunt, closely-
placed languets 

Tentacles about 12 huger and 12 smttller placed .1,lternately. 

1 
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Dorsal tubercle nearly globular, only attached by a short stalk at the 
back. The free sul'face covered by a pair of closely-incurved spirals. 

Locality.-Port Stephen; one specimen, attached to Styela ·White-
leggii, n. sp. 

In external appearance (Pl. Cyu. IX., .fig. 1) the most noteworthy 
points are (1) the tangled ma.ss of roots by which the specimen is 
attached to the outsic1e of the large Styela, and (2) the curious position 
of the branchial aperture close to the point of attachment. The fact is 
that the animal is atta.ched by Lhe Yentral edge of its anterior end. The 
relative positions of the apertu1·es recall some species of Boltenia. The 
test is of much the same colour inside as out. Its continuation into the 
branchial siphon is provided with minute fusiform imbricating scales 
(fig. 5, a, b, c). 

In the branchia..l sac the folds a.re rather wider than the interspace 
(fig. 2), and have twice as many bars. The transverse vessels are in 
some parts of three sizes, arra,nged with regularity, as shown in the figure. 
Figure 4 shows the short dorsal languets, and fig. 3 the globular dorsal 
tubercle. 

Cynthia cataphracta, n. sp., Pl. Oyn. XI., figs . 1-7. 
External appea1·ance. Shape quadrate, compressed laterally, attached 

by both posterior end and parts of the dorsal and ventral edges. Apertures 
at the two ends of the wide anterior end, sessile, inconspicuous. Surface 
even and moderately smooth, minutely granulated all over, with a few 
long tag-like processes round the apertures and down the edges. Colour 
of a pale creamy yellow. Length 3 cm., breadth 2·5 cm., thickness 
1·5 cm. 

1'est very stiff and ha1·d. The surface finely papillated all over, and 
coutaining many large globular calcareous spicules, and also many 
s·wollen ends of vessels. 

111antle muscular. Sphincters very strong. 
Bra.nchial sac with 6 folds on each side. The internal longitudinal 

bars are narrow. There are 6 bars on a fold and three visible between. 
The transverse vessels are of t\vo sizes, generally 3 narrower between a 
pair of wider. The meshes are large and about square, and are 
generally crossed by a narrow horizontal bar. There are no horizontal 
membranes on the transverse vessels. 

Dorsal la11iina a series of languets. 
Tenta-:;les 6 large and 6 small, branched. 
Dorsal tnbercle cordate, turned ·with Lhe opening to one side. 
I,ocatity, --Attached to Styela personata, n. sp., from Port Jackson, 

, . 
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This small Oynthw has a very remarkable test. The surface is hard 
and gritty to the feel when cut. Thin sections of the surface show that 
there are large numbers of calcareous spicules of stellate and spherical 
form imbedded in the superficial layer (Pl. Cyn. XI., fig. 3). The 
spicules n.ppear to commence as minute granules, ,vhich become stellate 
(fig. 4). Then the number of rays increases greatly, and the tips broaden 
and flatten out, and the spicule becomes a sphere or ellipsoid covered 
with small flat bosses (fig. 3). 

The larger specimen of this Cynthia (fig. 1) is joined on to two 
specimens of Styela personata, n. sp. It sho'NS the tag-like processes of 
the test, especially around the apertures. There are also two very 
much smaller speci1nens, one 8 min. across (fig. 2), and the other 5 mm., 
w·bich have long branched root-like processes of test at the posterior end. 

There are no atrial tentacles, but there is a slight diaphragm at the 
base of the atrial siphon ,vbich ends in short rounded lobes or projections 
(fig. 7). The lining of the atrial siphon contains a net·work of blood 
vessels, in some of which are fusifonn or triradiate spicules, rather like 
those found in the genus Culeolus. 

Strong radial muscles radiate from the bases of the siphons and inter-
lace ,vith circular muscles to form a strong net,vork. 

The 6 larger tentacles (see fig. 6) are very much branched. The 
meshes in the branchial sac are of very different sizes, as the internal 
longitudinal bars between the folds (fig. 5) are by no means equidistant. 

The gonads form a number of anguhtr yello·w masses placed both in 
the intestinal loop, and also over the right side of the mantle. These 
masses are united on each side of the· body by delicate ducts. 

Cynthia spinifera, n. sp., Pl. Oyn. X., figs. 1-12. 
External appearance. Shape nea,rly globular, attached by a small 

flattened area at the posterior end. No lateral co1npression. Apertures 
both on the rounded anterior end, moderately far apart, sessile, and 
not conspicuous. Surface covered " 'ith re1narkably long, branched, and 
echinated spines, which are especially well-developed in t,vo tufts on the 
anterior encl close to the apertures. Colour dull greyish bro,vn. Size 
1·5 cm. by 1·3 cm. by 1·3 cm. 

Te.st rather thin but tough, covered on its Slu-face with large and 
small spines. 

1Wantle of a yellow brown colour, muscular; siphons short. 
Branchial sac with 6 folds on each side. Internal longitudinal bars 

8 on a fold and 4 in the interspace. Transverse vessels alternately larger 

, 
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and smaller. Meshes about square, with 6-8 stigmata, and divided by 
a horizontal membrane. 

Dorsal lamina a smooth edged plain me1nbrane. 
Tentacles 12 large and bushy, with 12 very 1nuch smaller between. 
Dorsal tube,rcle sn1all and simply cordate in form, with both horns 

coiled inwards. 
Locality.-Port Jackson; one specimen. 

This species is in external appearance singularly like the European 
C. echinata, L., and at first I provisionally placed it under that name. 
An examination of the interior showed, ho,veYer, that the branchial sac 
is of a perfectly normal character, and has not the stigmata running 
transversely to the internal longitudinal bars, as is the case in 0. echinata 
(first pointed out by Alder in 1863). The dorsal lamina bas, ho·wever, 
a smooth edge as in British specimens of G. echinata, although that 
species is sometimes described as having a series of dorsal languets. In 
regard to this latter character it is curious to find that, whereas Traustedt 
in his first paper on Simple Ascidians of Denmark, in 1880, ~' described 
Cynthia echinc1;ta, L., as having a dorsal fold with a smooth edge, in bis 
later paper on the Kara Sea Ascidians I (1886), he describes the dorsal 
fold as long, and having its edge beset ,vith tongue-shaped processes. 

J ohan Kiror, writing more recently (1893), t about these same northern 
forms, does not allude to Traustedt's contradictory statements, but he 
describes the dorsal fold as smooth edged. I think possibly Traustedt's 
Kara Sea specimens, and also those described by Wagner§ may belong 
to a species distinct from our North-Western European G. echinata, and 
characterised by 7 or 8 branchial folds in place of 6, the processes on the 
dorsal lamina, and 25 tentacles in place of 12. Our Australian G. 
spinijera, then, is distinct from both of these, although to some extent it 
combines their characters. The only other described species it comes near 
is C. hilgendorfii, Traustedt, from Japan, which, how·ever, has 9 folds on 
each side, and long branchial and atrial siphons. Its stigmata are of the 
normal type. I have, how·ever, some specimens of a species looking 
externally like G. echinata, which I dredged in the summer of 1897 off 
Port Townsend in Puget Sound. These have the stigmata transverse, as 
in C. echinata, but the branchial folds are from 8 to 9 on each side, the 
dorsal lamina bas processes on its edge, and the tentacles are about 20 in 

* Yid. Medd. Naturb. Foren Kjobenhavn, 18i9-80, p. 404. 
tDijmphna.-Togtets Zoologisk-Botaniske Udbytte, p. 428. 

:l: Christ. Videusk. Selsk. Forb., 1893, No, 9, p. 63. 
§ Die \Virbellosen des Weissen l\feeres. 
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number. In all these characters this species* agrees with Traustedt's 
Kara Sea specimens. 

The critical characteristics of these five allied species may then be 
arranged as follows :-

C. echinata, 0. echinata (?) 0. villosa, St. 0. spinifera, 0. hilgendorfii, 
L . H. Tr. 

(British and (Traustedt's (Puget (Port (Japan) 
Danish Kara Sea Sound.) Jackson.) 

specimens.) specimens.) 
-

Branchial sac 
6 folds. 7-8 folds. 8-9 folds 6 folds 9 folds 

-
Stigmata 

transverse longitudinal longitudinal transverse transverse 

Dorsal lamina 
Smooth with processes with processes smooth with processes 

--

Tentacles 
12 about 25 15 to 20 12 large & 

12 small 
12 

Cynthia crinitistella.ta, n. sp., Pl. Cyn. IX., figs. 6-7; X., fig. 13; 
and XI., figs. 8-10. 

External appearance. Shape irregular, ·with knobs, foldings, an<l 
corrugations. Attached by posterior en<l. Apertures not far apart, on 
anterior end, surrounded by dense tufts of branched spines. Stuiace 
uneven, with simple and branched spines, and ·with a fine down all over. 
Colour dirty yello\v. Size, length 5 cm., breadth 3 c1n., thickness 2 cul. 

Test tough and leathery, not thick; corrugated, and bearing long and 
shorh echinated spines all over surface. 

1Wantle opaque yellow, 1noderately muscular. 
B ranchial sac with 9 or 10 folds on each side. Internal longitudinal 

bars distinct, but not ,vide; 9 on a fold ancl 5 in interspace. Occasional 
very wide tra.osverse vessels with about half-a-dozen narro~ver between. 

* \\'hich is \'ery 1wobal,ly the species Cynthia villosa insufficiently descl'ibed by 
Stimpson, from the san1e locality, in 1865. T here was also an Ascid-ia -,;illosa, w]aich 
may be a Cynthi<t, described by l•'abricins from Greenland. 

7 
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Meshes square to oblong in shape, with 4 to 7 stigmata each ~Ieshes 
often divided by a narrow horizontal membrane. 

Dorsal languets numerous, short, tentacular in shape. 
Tentacles very large and bushy. There are 16, 8 larger and 8 smaller, 

but all of them considerably branched. 
Dorsal tubercle forming a double spiral cone. 
Intestine forming a ,vide open loop. Gonads are large lobed masses 

on each side. 
Locality.-Port Jackson; five speci111ens. 
This remarkable species recalls the brief description given by 

Stimpson of his Cynthia clnniosa, also from Port Jackson. All the 
information we possess in regard to that species is as follows :-

" 10. Cynthia dunwsa. Globular, of a yello,vish brov.'n colour; 
stu·face villous and provided with numerous stout sub-conical processes 
of the test, which have short irregular branches. Apertures cross-shaped 
,.,hen contracted ; the branchial more than twice the size of the anal. 
Branchial sac with t,velve very large folds, which are much broader 
than their interspaces. Tentacula also twelve in number, including four 
or five small ones; biserrate, folded longituclinally, and curved so as to 
present their pinnae towards the branchial cavity. Diameter 1 inch. 
Found in the circumlittoral zone, on 1nuddy botto1ns. Hab. Australia, at 
Port Jackson.,,,:, 

The external characters given in this description agree well enough 
with those of the present species, and taken along "rith the internal 
characters given, they are sufficient to sho,v that C. dn1nosa belongs to the 
sub-family Cynthiinre. The branchial sac and tenta~les differ from our 
present species, as defined above, and so I feel bound on our present 
evidence to consider 0. crinitistellata as a distinct form ne·w to science. 
Its spinose condition (Pl. Cyn. X., fig. 13) is very remarkable, and still 
more curious is the minute downiness over the surface, which, when 
magnified, is seen to be caused by closely-placed and beautifully stellate 
papillre (Pl. Cyn. XI., fig. 10). 

The four re1naining specimens in the collection are of the following 
sIBes:-

A. 5 cm. x 3 cm. X 2 cm. 
B. 2·5 ll X 2 ,, X 1·5 ll 

C. 3 JI X 2 ll X 1 ,, 
D. 6 ll X 4 ll X 2 ll 

* Proc. Acad. Nat. Sci., Phila.del., Jnly, 1855. 
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The test on section and inner surface is like that of a typical Micro-
cosm11,s. The muscle bundles of the mantle form a rather loose irregular 
network. The branchial sac is of a yellow colour '\vith 9 wide folds on 
each side, and there may be a 10th very slight fold next to the endostyle. 
The transverse vessels are rather irregular in their arrangement (fig. 9). 

The languets form a continuous row bordering one edge of a :flat 
membranous area, which runs along the dorsal edge of the branchial 
sac; but there are also a few slighter languets (fig. 8) placed here and 
there along the other edge of the membranous area, and corresponding 
to transverse vessels of the branchial sac. 

[The following Oynthiinre have also been recorded from Australia:-
Microcosnvus poly11iorph1ts, Heller. 
M. Helleri, Herdm. 
M. propinqittl-s, Herdm. 
JI,[. Jitlinii, v. Dr. 
M. distans, Heller. 
Rhabdocynthia cont1Jla1wta, Herdm. 
R. tenitis (?), Herdm. 
R. sp. (?), Sluiter. 
Cynthia are1wsa, Herdm. 
C. formosa, Herdm. 
C. cerebriformis, Herdm. 
C. irregitlaris, H erdm. 
C. jissa, Herdm. 
C. arouata, Heller. 
C. grand.is, Heller, 
C. hispida, Herdm. 
C. divrnosa, Stimps. 
C. sabu,losa, Stimps. 
C. laevissirna, Stimps. 

and probably the following species placed under Asciclici by Quoy and 
Gaimard :-A. aitrora, A. reticitlata, A. erythrostonia, A. ianthinostonia,, 
A. cce1'11lea, A. spinosa.J 

Sub-family STYELINlE, Herd1nan, 1881. 
Body attached, sessile, rarely incrusted with sand. Branchial and 

atrial apertures either 4-lobecl or irregular. 
Test usually coriaceous, rarely cartilaginous. 
Branclvial sac with ~t most 4 folds upon each side. 

-
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Tentacles simple, unbranched. 
Alinientary canal with a well-marked stomach, and no distinct 

glandular crecum or "liver." 
Gonads in the form of one or a few elongated tubes, or a large number 

of small scattered masses (" polycarps ") attached to the inner surface of 
the mantle. 

Only the two more ordinary g.enera of this 
Polycarpa, are represented in the collection. 
common in the Australian seas. 

Styela, iVIacLeay, 1824. 

sub-family, Styela and 
Both are apparently 

This genus is represented by 6 species, 5 of which are new to science. 

Styela pinguis, n. sp., Pl. Cyn. XII., figs. 1-10. 
Extern,al appearance. Shape elongate ovate, compressed laterally, 

adhering by posterior third of left side. Apertures both on dorsal edge, 
branchial at anterior end, atrial one-third of the way back; both distinctly 
4-lobed, but sessile. Surface s1nooth, but ma,rked by slight branching 
grooves. Colour dirty ,vhite. Length 5 cm., greatest breadth 3 cm., 
thickness 2 cn1. 

Test leathery, but soft on the surface, moderately thick and tough, 
smooth and glistening on the inner surface. rifatrix clear, but crowded 
with very small test cells. Numerous small vessels with globular 
terminal knobs; some of the vessels are convoluted or spiral. 

JJ{antle yello,vish brovn1, rather thin, but fairly muscular. Muscle 
bundles very thin, forming a close network. 

Branchial sac ,vith 4 distinct but rather distant folds on each side. 
About 9 internal longitudinal bars on a fold and 6 in the interspace. 
Transverse vessels of two sizes placed alternately. 11:eshes square, 
containing each about 8 stigmata, and divided transversely by a na1To,v 
horizontal membrane, which rarely interrupts the stigmata. Occasional 
extra, partial, horizontal membranes are also present. The stigmata 
are large, and regularly placed. A good many n1uscle fibres in tbe 
larger transverse vessels. 

Endostyle very long, but not conspicuous. 
Dorsal la11iina very inconspicuous. A narrow 111embrane ,Yith a 

corrugated edge forming slight teeth. 
Dorsal tnbercle ovate in outline. Both horns turned in,vards and 

slightly coiled. 
Tentacles long and slender, about 16 in nun1ber. 
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Alim,entary canal large and cl '.>sely folded on itself. Stomach very 
aro-e with ,vall finely plicated longitudinally. t> , ... ...... 

Reprocluctii-e organs in the forn1 of 6 long tubular ovaries on the right 
side of the mantle, and two shorter ones on the left, converging towards 
the atrial aperture, and covered, especially a.bout their middle, by 
nu1uerous short ovate or cylindrical sperrnatic vesicles, ,vhich often 
branch at their free ends. 

Local-ity .- Port Jackson; t,vo specimens. 
The two specimens figured (Pl. Oyn. XII., :figs. 1 and 2) seem to 

belong to the same species, notwithstanding the difference in their shape. 
The di1nensions given above are those of fig. 1; the other specimen has 
the _posterior end prolonged to form .a short stalk, ·which makes the body 
6 c111. in total length. It is 2·5 cm. in breadth, and 1·5 cm. in thickness. 
The va,scular condition of the soft ,Yhite test is sho·wn in fig. 3. The 
invaginated test lining the branchial siphon bears nu1nerous small, sharp-
pointed spines (fig. 4), all pointing the one v,ay. The stigmata of the 
branchial sac are unusually long and regular (fig. 5). The narro,v dorsal 
lamina is sho'\\·n in fig. 6, and the curiously stout dorsal tubercle in 
fig. 7. The alimentary (fig. 8) and reproductive (figs. 9 and 10) viscera 
have been sufficiently described above. A Oopepod was found in the 
peribranchial cavity of one of the specimens. 

This species recalls Polycar11a s1llcata, Herdman, of the "Chal-
lenger" collection, but is quite distinct fro1n that species. 

Styela Etheridgii, n. sp., Pl. Oyn. XIII., figs. 1-8. 

External appearance. Shape some,vhat ovate, the posterior end 
being the narro,,·er, compressed laterally. Branchial aperture anterior, 
on ventral edge, on a short siphon, or sessile, indistinctly lobed. Atrial 
aperture on dorsal eclge, close to anterior end or a little ,vay do·wn, 
sessile, but conspicuous, indistinctly 4-lobed. Surface irregular and 
rough, partially c·.overed \Yith sand and shells, especially on left side and 
posterior encl. Colour greyish brown to yellow. Length 9 cm., 
breadth 6·5 cn1., thickness 4·5 cm. 

Test thin, leathery, inner surface greenish ,vhite and glistening; 
posterior end irregularly thickened. 

l.la11tle does not adhere to test, moderately thick, 1nusculature strong; 
cok,ur light br0\\'11; thickened and gelatinous at posterior end. 

Bra11chial sac, 4 folds on each sicle, united closely to mantJe; 
7 or 8 internal longitudinal bars between two folds, and about the san1e 
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number on each fold. Every 6th transverse vessel very ·wide. l\ieshes 
transversely elongated. About 6 or 8 stigmata in each mesh. Arrange-
1nent of transverse vessels very irregular in places. 

Dorsal lar,i,ina a plain-edged membrane. 
Tentacles, 24 in number, simple; of different sizes but not arranged 

symmetrically; some very long. 
Dorsal t1bbercle prominent, and circular in outline ; slit varying from 

two simple spirals to a much convoluted condition or several distinct 
apertures. 

Locality.-Port Jackson; five specimens. Port Stephen; three 
specimens. 

Tbis large and irregular Styela (Pl. Cyn. XIII., fig . 1) has very much 
the appearance of a 1l1icrocos11i1ts. The colour, texture, and encrusted 
condition of the test all re1nind one of that genus; but it is in structure a 
true Styela. The form, test, mantle, tentacles, and branchlal sac are 
fairly constant in all the specimens. The dorsal tubercle, however, is 
rather variable, although in all cases it is a large hemispherical promin-
ence. Figs. 3 to 7 show the exact form of the slit in several of the 
specunens. A regular part of the branchial sac is shown in fig. 2 ; 
so1ne parts are, however, rather irregular, and there are wide vessels 
running in several directions on the back. In son1e places there may be 
as many as 10 ba.rs on a fold and the same number in the interspace. 
Occasionally a few of the tentacles may be larger than the rest, and 
attain to a length of 1 cm. A considerable number of .Amphipod Crus-
tacea ·were present in the branchial sacs of most of the speci1ueus. 

At the posterior end of the body the 1nantle is prolonged into several 
short ragged tags, which are received into irregular crypts in the 
thickened basal part of the test. 

The alimentary canal is rather short and wide (fig. 8). The sto111ach 
is raised on its inner stu'face into longitudinally running ridges. In the 
loop between the stomach and the intestine lies an irregular pad of 
gelatinous connective tissue. The anus is ,,-.ide and has a, plain 
margin. 

There is a single large, rounded reprocluctiYe mass (fig. 8, r.tJ.; l.tJ .) on 
each side of the body. That on the right side is absent, or ,ery slightly 
developed in most of the specimens. There is a short oviduct, and either 
one or seve1·al (see fig. 8, l.g.) more slender spenn-ducts leading from 
each reproductive 1nass. 

I have associated this species with the name of the present Clll'ator of 
the Australian )yfuseuru, Mr. R. Etheridge, junr. 
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Styela plicata, Lesueur. 
( = Styela gyrosa, Heller.) 

There are 7 specimens from Port Stephen, 2 clumps of 3 indi-
viduals each and a solitary one; and also a large clump from Port 
J ackson, ,vhich measures about 16 cm. by 14 cm. by 7 cm., and contains 
20 individuals more or less closely united by their bases. 

This species seen1s almost cosmopolitan in its distribution-from 
Australia to the Mediterranean. 

Styela Whiteleggii, n. sp., Pl. Cyn. II. , figs . 6-7 ; 
Pl. Cyn. XIV., figs . 1-6. 

E~cternal appearance. Shape elongate rounded, ,vith the apertures 
conspicuous, generally on prominent siphons ; body compressed laterally 
and attached by the posterior end, ,vhich may be prolonged to form 
branched rootlets. Surface a little grooved, or furrowed, but fairly even 
and not roughened. Colour a dull yellowish grey-brown. Length 
10 cm., breadth 6 cm. , thickness 3 cm. 

Test coriaceous, tough but flexible, not thick, except at the posterior end. 
Jlfantle adhering to test, of a dark brO\Yn colour, very muscular and 

rather thick. 
Branchial sac very large, with 4 folds on each side ; 6 to 10 

internal longitudinal bars on the fold and about 12 in each interspace. 
nleshes containing about 6 stigmata each, and divided by a narrow 
hori:i:.ontal membrane. The transverse vessels are of several sizes, 
arranged ,.,,ith regularity ; an occasional very much ,vide1· transverse 
\'essel is present. Large oblique vessels run on the outer surface of the 
branchial sac. 

Dorsal fconina a plain membrane, very slightly developed. 
Ten,tacles about 40, all rather large. 
Dorsal t1ibercle a slightly raised area of ovate form aud spongy 

a.ppcarance; a number of small apertures scattered ove1· it. 
Oona ls a large branched mass on each side of the body. 
Locality,-Poi-t Stephen; t·wo specimens. Port Jackson; seven 

specimens. 

This large species is found in several cases associated ·with other 
Ascidians. One large specimen has four individuals of Boltenia, tul·er-
c1data attached to it (Pl. Cyn. I I. , fig . 7). Another bears the only 
specimen of Cynthia rnultiradicata (see Pl. Cyn. IX., fig . 1), and other 
three are att,tched to Boltenias (Pl. Cyn. I I., fig. 6). I n some cases the 

• 
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siphons are much more prominent (Pl. Cyn. XIV., fig. 2) than in others, 
and the curvature of the body, and the direction in which the atrial 
siphon projects, are liable to considerable variation (see figs. 1 and 2). 

The mantle and branchial sac are in all cases of a very dark brown 
colour, and the internal organs are generally in rather bad condition. The 
branchial sac is always more 01· less macerated, and has lost most of its 
epithelium. In most of the specimens the branchial sac is strongly 
curved, with the convexity ventral. Both internal bars and trans-
verse vessels are of a dark brown colom·, so as to form a conspicuous 
network (fig. 3). 

The dorsal tubercle is inconspicuous (fig. 4), and forms an ovate 
convex area, upon ,vhich a number of small, simple apertures are 
scattered (fig. 5), very 1nuch as in the case of Polyca1pa sitlcata. In 
some cases the tubercle is scarcely raised, and forms merely a triangular 
punctated area. 

The alimentary canal is sho1·t and ,Yide, and the anus is crenated 
round its margin (fig. 6, a.). 

In the largest speci1nens the tentacles may attain to 45 in number. 
They are large and stiff, and are in all cases of a dark brown colour, 
like the lining of the siphons ancl all the other internal organs. 

The reproductive glands fonn a large branched organ on the right 
side, and a smaller on the left, endi11g in each case in several tubes 
converging to the base of the atrial siphon (fig. 6, d.). 

Several of the specimens are, like the Boltenias ,vith which they are 
associated, covered by a thiu encrusting soft sponge, like a Halisa.rca. 

Styela personata, n. sp., Pl. Cyn. XV., figs. 1-7. 

External appearance. Body short, squat, from globular to quacb·ate 
in form, with wide anterior and posterior ends, and compressed laterally. 
Attached by the posterior end. Apertures at the extremities of the 
anterior end, distinct hut not on long siphons, both 4-lobed. Surface 
rather corrngated, and in places minutely \\Tinkled. Colour from light 
yellow· to dark bro·wu. Length 4 cm., breadth 4·5 cm., thickness 2 cm. 

Test thin but tough, coriaceous, yellowish on inner surface, and 
glistening. 

Mantle dark yello,v, opaque, not strongly muscular; adhering to test 
only at apertures. 

Branchial sac with 4 ,veil-marked folds on each side. There are 
about 8 to 10 rather ,vide internal longitudinal bars on the folds and 4 
visible in the interspa,ce. The 1nesbes are small, elongated transversely, 
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and contain each about 6 to 8 narrow closely placed stigmata. The 
transverse vessels are all much of the same size, but are rather irregular 
in their course. They have rn.ther wide horizontal membranes. 

Dorsal la1nina a plain me1nbrane, fairly wide. 
Tentacles about 24 larger and the same number of much smaller inter-

mediate ones, also minute buds. 
Dorsal tnbercle simple, and of broad cordate forn1, with both horns 

turned in. 
Locality.-Port Jackson; 16 specimens, along with Mic1·ocos1wus 

Ra1nsayi. 
The specimens of this species are all 1uuch alike, and have the 

external appearance and colotu· of a Jiicrocosmtls (Pl. Cyn. XV., fig. 1). 
The test, however, is only ,,·-rinkled, not encrusted ·with foreign bodies. 

The dorsal tubercle is wider than high (fig. 6), and the horns are 
more or less coiled in, in different specin1ens. Figure 7 shows an extreme 
case. 

The gonads consist of one or two large sausage-like glands upon each 
side of the body. 

Figure 4 shows 2 rows of meshes and part of a fold from the 
brancbial sac. 

In size the specimens vary from 2 by 2 by 1 cm. to 4·5 by 5 by 2 cm. 
In nearly all cases the body is as ·wide or ,vider than its length, and 
about t,vice its thickness. Figures 2 and 3 show two other variations in 
shape. 

The tentacles are sho,-vi1 in fig. 5. In addition to the large ones 
visible to the eye, there are smaller intermediate, and also quite minute 
buds, which do not project over the edge of the strong muscular band. 
I have named this species personatc1,, on account of its close resen1blance 
externally to the totally different Ascidian Microcos1n11s Ramsayi, with 
·which it appears to be frequently associated. 

Styela stolonifera, n. sp., Pl. Cyn. XV., figs. 8-11. 

External appec1,rance. Shape frregularly ovate, with the posterior 
end the wider, and the body compressed laterally. Both apertures are 
anterior, and are on distinct elevations not far distant. The posterior 
end bears a large tuft of rernarkable root-like processes nearly as long as 
the body. The sul'face is smooth, but slightly grooved and ,vriukled. 
Colour milk white. Leugth 4 cn1.., breadth 3 cm, thickness 2 cm., 
length of processes nearly 4 cm. 

'l'est soft and leathery, \Yhiter insi<lc than on the stu·face. 

• 
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l,[antle pale yello,v, thin, not very muscular. 
Branchial sac soft, ,vith 4 well-marked folds on each side. There are 

6 internal longitudinal bars on the fold and 3 in the interspace. There 
are 3 or 6 narro,ver transverse vessels between each pair of ,vider ones. 
The stigmata are slender and regular, and about 10 or 12 in each of the 
elongated meshes. 

Tentacles numerous, long, closely placed; all much of same length. 
Dorsal tiibercle si1nple, cordate in form, but ,vith the 2 horns turned 

symmetrically out. 
L ocality.-l\ioreton Bay; one specimen. 

The notable feature about this species is the remarkable bunch of root-
like or stolon-like proces::,es frorn the posterior end (Pl. Cyn. XV., 
fig. 8). There are about 20 of these, and most of them are simple and 
finger-like in shape ; a few, ho"·ever, divide, and here and there are 
placed knob-like thickenings. The surface test of the processes and 
knobs is slightly sandy, and. bears minute processes or villi. The mantle 
at its posterior end is prolonged into several tubes in the test (fig. 9) , and 
these prolongations split to supply the processes. The knobs contain 
enlargements of the 1nantle, but apparently nothing else. 

The mantle has its musculature in the form of a minute network of 
interlacing fibres, so as to fonn a fine felting. 

The occasional larger tn.nsverse vessels of the branchial sac are very 
much wider than those bet'v,-een (fig. 11). The longitudinal bars are 
rather stout. Figure 10 shows the sytn111etrical dorsal tubercle. 

The gonads form 4 or 5 elongated masses, converging to the atrial 
aperture. 

Polycarpa, Heller, 1877. 
This is the genus that contains the largest number of species in the 

present collection. There are 12, of which 6 are ne,v to science. Some 
of the species of Polycarpa come very close to Styela, and it is quite a 
question whether these genera ,Yill ultimately remain separate . 

Polycarpa fungiformis, n . sp. , Pl. Cyn. XVI., figs . 1-10. 
External appearance. Body irregtilarly globular, and placed on the 

end of a long staUt, \Yhich is rooted by a spreading lower encl Apertures 
both on the upper eud, distant, 1ninute, inconspicuous. Stffface even, 
ancl fairly sn1ootb. Colotu quite black. Greatest extent of body, ,vhich 
is clorso-ventral, 3·5 cm.; breadth, antero-posteriorly, 2·5 cm . Length of 
stalk 5·5 cm., thickness from about 3 u11u . to 8 nun. 
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Test stiff and leathery, of a dirty white colour inside. 
Mantle thick, pigmented ,vith minute bro,vn dots, not very muscular, 

prolonged for a short distance do,vn the stalk. 
Branchial sac is thick, and of a dark bro,vn colour. The 3 folds next 

the endostyle on each side are rounded pad-like projections; the 4th is 
more distant, and does not project. The bars and vessels are thick and 
numerous, and the stig1nata are very narrow. There are about 3 
stigmata in a 1nesb. 

Dorsal la11iina a narrow mem b1·ane, beset with minute papillre. 
Tentacles short and stout, about 24, and of a dark bro,vn colour, with 

much smaller intermediate ones. 
Dorsal tubercle large, and spongy in appearance. 
Goncids numerous elongated polycarps. 
Locality.-Moreton Bay; one specimen. 

This is, perhaps, the 1nost remarkable of the new Polycarpas, and its 
extraordinary form (Pl. Cyn. XVI., fig. 1) almost warrants the creation of 
a new genus. It is like a black fungus in appearacce. It is stiff in all 
parts, and slightly sandy on the stalk (fig. 2). The test is marked with 
slight lines or creases running circularly around it (figs. 1 and 2). \¥hen 
the test is removed (fig. 3) the positions of the branchial and atrial 
apertures are seen ,vith their conspicuous sphincters. The posterior 
prolongation of the mantle seems to run for a short distance only into 
the stalk. The mantle is from 1 mm. to 3 min. in thickness, and the 
curious polycarps project from its inner surface (figs. 4 and 5). The 
polycarps are slightly constricted at the base, then sausage-like in form, 
and finally taper, so that tl1e upper end has a conical form. They are 
pigmented at the tip, and dotted all over (fig. 5). 

There are unusually strong connectives between the mantle and the 
branchial sac. The branchial sac is remarkably thick and opaque (figs. 
6, 8). The 3 ventral folds on each side are rather near the endostyle, 
,vhich forms a conspicuous pad, v.rith a very narrow slit between 2 
s,vollen lips. 

The dorsal fold on each side is not a projection, but is merely 12 
internal longitudinal bars massed together, recalling the condition in 
Styelopsis grossularia. The fine vessels bet,veen the stign1ata are tra-
versed by bundles of muscle fibres (:fig. 7), ·which divide and auastomose 
in the transverse vessels. On the back of the branchial sac all the 
larger vessels, both transverse and longitudinal, bear nuinbers of sma11 
papillre, irregularly placed (fig. 8). 

The dorsal lamina (fig. 9) is also papillaLed irregularly on its surface. 

• 
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The dorsal tubercle is very remarkable (fig. 10). I t shows what 
seem to be creca of the neural gland, and 1neandering lines under a 
thin membrane. If there are any apertures they are very minute and 
difficult to find. 

Polycarpa stephenensis, n. sp., Pl. Cyn. XVII., figs. 1-5. 
External appearance. Shape oblong, almost quackangular, attached 

by wide posterior end, and flattened laterally. Apertures at dorsal and 
ventral edges of anterior end. Surface a little co1Tugated and somewhat 
encrusted with shells, &c. Colour greyish yellovv. Length 10 cm., 
breadth 6 cm., thickness 2 cm. 

Test leathery but rather soft; thickened up to nearly 2 cm. at the 
posterior end, thin else,,here ; vascular and rather cartilaginous in its 
thicker parts. 

Mantle thick, yellovv, opaque, but not muscular. There are no strong 
muscle bands, but numerous thin fibres running in all directions to 
form a close felting. 

Branchial sac with 4 well-marked folds on each side. There are 6 
internal longitudinal bars on a fold and 4 in the interspace; the bars are 
wide and ribbon-like. The transverse vessels are all rathe1· wide, but 
occasional 1nuch wider ones occur. The meshes are much elongated 
transversely, and may contain as many as 12 of the small stigmata. 

Dorsal la11iina a plain nan·ow membrane, slightly curled round. 
Tentacles large, numerous, and closely placed. There are about 45 to 

50 of the longest size, and at least the same number of smaller ones 
between. 

Dorsal tnbercle cordate, almost circular in outline, with both horns 
turned in. 

Gonads very many small polycarps imbedded in the mantle on both 
sides of body. 

Locality .- Port Stephen; one specimen. 
This large species gro,vs erect from a slightly spreading base of 

attachment (Pl. Cyn. XVII., fig . 1). Its surface has scattered over "it a, 

number of specimens of a small Serpulid Annelid, and towards the 
posterior end a few shell fragn1ents, &c., are attached. The test is soft 
for a Polycarpa, and between coriaceous and cartilaginous in texture. A 
large vessel enters it from the 1nantle near the posterior end, and breaks 
up into the numerous ramifying vessels. 

The mantle and branchial sac are of a yello-vv colour, and tbe mantle 
is thickened up to nearly 1 cm. at the posterior end, The stigmata are 
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unusually small (fig. 2), and leave wide transverse vessels which contain 
muscle fibres. The meshes are occasionally sub-divided by a narrow 
horizontal membrane, which does not interrupt the stigmata. 

The dorsal lamina is very slightly developed in this and some other 
species of Polycarpa. It is quite narrow, and occasionally seems to almost 
die a·way. The dorsal tubercle extends up to the bases of the tentacles, 
but is simple in form (fig. 3). The intestine leaves a wide open loop 
(:fig. 4) which is occupied by a pad of gelatinous connective tissue. The 
polycarps (figs. 4 and 5) are very numerous, but are not at -first 
conspicuous, as they are imbedded in the thick and rather tough mantle, 
·which is divided up by grooves into rudely quadrangular areas on its 
inner surface. There may be 10 to 20 polycarps in each such area, and 
each polycarp is of globular form like a little rounded sac ,vith either one 
or t,vo spout-like ducts (see fig. 5). 

Polycarpa Sluiteri, n. sp., Pl. Cyn. IV., :fig. I, P1·; 

and Pl. Cyn. XVII., figs. 6- 9. 
External appearance. Shape ovate, attached along the dorsal edge 

and part of both sides. Posterior end rounded, no lateral compression. 
Branchial aperture at the anterior end, atrial one-third clown the dorsal 
edge; both on short rounded projections. Surface even, but finely 
roughened all over b:r encrusting sand grains. Colour dark greyish 
brown. Length 5·5 cm., breadth 3 cm., thickness 2·5 cm. 

Test thin, but stiff, brittle; with sand grains imbedded throughout. 
Mantle very thin, adhering closely to test; scarcely muscular at all. 
Bra,nchial sac with 4 rather nan:o,v folds. Each fold has 10 internal 

longitudinal bars, and there are 8 in t,he interspace. Tbe meshes are 
square, and contain each 4 to 6 large stigmata regularly crossed by a 
na1-row horizontal me1nbrane. 

Dorsal la1nina a narrow plain me1nbrane, rather curled round to form 
a canal. 

Tentacles 8 large, 8 smaller, and about 16 very 1ninute, arranged 
regularly. 

Dorsal tnbercle si1nple U-shaped, with both horns turned slightly in. 
Gonads numerous small polycarps (separate ovaria and spern1aria) 

imbedued in the mantle, and having long slender ducts. 
Locality.-Port Jackson, on Ascidia phallusiofrles; one specimen. 
This is a stiff-tested species (Pl. Cyn. IV., fig. 1, P1-) some,vhat like 

Polycarva 1·igida, but differing £ron.1 that species in structure. The single 
specimen occurs united in one 1nass with a large specimen of Ascidia 
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phall1tsioides, a specimen of Microcosm,iis Draschii and several small 
Ascidians, of globular form and encrusteu. ·with sand, which prove to be 
specimens of lt,[olgula Forbesi. 

The very slightly u.eveloped mantle shows no muscle bands, but 
merely microscopic fibres running in various directions. This very 
slight development of the musculature and resultant absence of po·wer of 
contraction, is obviously correlated with the stiff inflexible test to which 
the mantle is attached. In the gelatinous connective tissue of the 
mantle (Pl. Cyn. XVII., fig. 9) we find imbedded the reproductive 
elements, little ovate clumps or patches of ova in various stages of develop-
ment, and triangular spermatic vesicles ,vith long straight ducts, ,vhich 
unite in small groups just before opening into the peribranchial cavity. 

The branchial sac (fig. 6) is ,,·ell formed, and the stigmata are large 
and regular. The simple dorsal tubercle and the tentacles are shown in 
figs. 7 and 8, on Pl. Cyn. XVII. 

Polycarpa rigida, Herdman, Pl. C:yn. XVIII., figs. 1-4. 
This is a species ·which was obtained in Bass' Strait by the "Chal-

lenger'' Expedition. In the present collection there are about a dozen 
specimens, 5 from Port Jackson, and the rest from Port Stephen at a 
depth of 20 to 30 fathoms. One of the specimens from Port Jackson is 
figtu-ed (fig. 1.), because of its some,\'hat curved shape; the others are 
more like that figured in the " Challenger" Report. S01ne, however, 
have the atrial siphon considerably elongated. The smaller Ascidians 
adhering to our specimen are Polyca1pa viridis, Herdm. 

The dorsal tubercle is some,vhat variable; 2 specimens examined 
had the forms shown in figs. 2 and 3. In another case the tubercle ,vas 
reversed, the opening being dfrected posteriorly. The dorsal lamina is 
shown in f:ig. 4. The branchial sac may have every 6th or every 12th 
transverse vessel wider, the meshes n1ay contain from 6 to 12 stigmata 
each, and the internal longitudinal bn,rs 1nay be from 10 to 12 on a fold, 
and frorn 6 to 8 in the interspace. '~ The tentacles may be 20 larger and 
20 snrn,ller, placed alterna,tely. A very characteristic point about this 
species is that the test is so thin, and so completely permeated by sand 
gi·aius, that it becomes stiff and rigid, but very brittle. 

Polycarpa viridis, Herdman, Pl. Oyn. XVIII., figs. 1 and 5-10. 
This species was originally found by the " Challenger " Expedition at 

Port Jackson, ,vbere the specimens in the present collection are also 
• 001111,arc "Challenger" Report, p. 176. 
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from. We have about two dozen, of various shapes, and with various 
lengths of stalk. Three, of ·which one is sessile, adhering to a Poly-
carpa rigida, are sho,vn in fig. 1, another with a longer stalk and more 
covered with sand, is given in fig. 5, while fig. 7 shows a specimen 
entirely encrusted with sand. Very £e,v of the speci1nens are so green as 
the" Challenger" ones, and a few of the sandy ones (figs. 5 and 7) have 
the test more of a dirty yellow than a green colour. 

The dorsal tubercle, while ahvays simple, varies a little in outline, and 
direction of opening. One is figured (fig. 6) ·which is not quite like that 
of the "Challenger" Report, ,vhile others have one horn turned out-
wards. In all other particulars our present specimens agree with the 
original description.,:, It may be added, however, that the smaller 
tentacles are generally 3 between each pair of larger ones, and of the 
3, the central one is longest (fig. 9). The ii1·egular membranous 
expansion of the transverse vessels alluded to in the " Challenger " 
Report, takes the form in some of these specimens of a number of simple 
and compound bud-like processes, growing out from both the transverse 
and the fine inter-stigmatic vessels (fig. 8). Another interesting detail 
of structure about the branchial sac is the curiously vesiculated structure 
of the outer edge of the internal longitudinal bars, sho,vn in fig. 8, under 
a high magnification. Finally, at the base of the atrial siphon, is a 
membranous diaphragm, ·which bears a series of minute atrial tentacles 
(fig. 10). 

It may be said that there are 2 series, or varieties, amongst these 
specimens-the sandy ones with ye-llowish tests, and brown mantles, and 
branchial sac, and those that have very little sand, and show more or 
less green in both test and mantle; but there are no constant points of 
structural difference that ,vould enable these to be defined as distinct 
species. 

Polycarpa sacciformis, n. sp., Pl. Cyn. XIX., figs. 1-4:. 
External appectrance. Body oblong and erect, compressed laterally. 

Anterior end uarro""y\·est, almost pointed; posterior end broad and rounded; 
dorsal edge rather convex, ventral some-what concave. Slightly attached 
by posterior end, to,\rards dorsal edge. Branchial aperture at end 
of short siphon, terminal at ventral edge, directed anteriorly; lobes 
indistinctly marked. Atrial aperture at end of short siphon, on dorsal 
edge, about one-third of way fro1n anterior to posterior end, projecting, 
directed dorsally and anteriorly; 4-lobed, lobes distinct. Surface rough, 

• "Challeuger" Repol't, l'· 168, 
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marked by creases, especially at dorsal edge and posterior end. Covered 
with particles of sand and shells. Colom· greyish brown. Length 9 cm., 
breadth 4 cm., thickness 1·5 cm. 

Test leathery, thin but tough, slightly stiffened by sand grains; inner 
surface smooth and glistening. 

lYiantle does not adhere to test; yellow, opaque, but with musculature 
feeble. No distinct muscle bands visible. 

Branchial sac has 4 folds on each side. Transverse vessels wide 
and of 3 sizes. There are 6 to 8 internal longitudinal bars seen on 
each fold, and 4 or 5 in the interspaces. The meshes are elongated 
transversely; they contain each 5 or 6 stigmata. Horizontal membranes 
are very slight, and the meshes are not divided. 

Dorsal lamiinci is a narrow and plain edged membrane. 
Tentacles about 48 in number, of 3 sizes, arranged symmetrically; 6 

longer, 6 medium, and about 36 shorter. 
Dorsal tubercle large and somewhat horse-shoe shaped. Left horn 

coiled in,.,vards ; right horn not coiled but turned outwards. 
Gonads in the form of many small polycarps, imbedded in the thick-

ness of the mantle. 
Locality.-Port Jackson; one specimen. 
This large and rather sandy species (Pl. Oyn. XIX., fig. 1) resembles 

Polycarpa longisiphonica in external characters, but differs in the non-
adherence of mantle to test, in the arrangement of transverse vessels in 
the branchial sac, in the number and arrangement of tentacles, and in 
the shape of dorsal tubercle. 

Although there is a good deal of sand on the test, it is not so much 
imbedded as to render the test brittle, as in Polycarpa Slu.iteri. 

The mantle is moderately thick, but there are uo large muscle 
bands. The polycarps are very slightly developed, and are entirely sunk 
in the mantle. The stigmata are rather small (fig. 2), so as to leave 
rather ·wide transverse vessels. 

The tentacles (fig. 4) are all rather small, and the larger ones are 
very few. The minute intermediate ones are always 3 together. The 
dorsal tubercle (fig. 3) has a very ,Yide pre-branchial zone separating it 
from the tentacles. 

Polycarpa longisiphonica, Herdman, Pl. Oyn. XIX., figs. 5, 6. 
This is one of the species found by the " Challenger " Expedition at 

Port Jackson, and I now refer to it a specimen in the present collec-
tion labelled "Port Stephen, 25 to 30 faths., and agreeing in all 
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essential respects with the description in the " Challenger " Report.* 
The specimen measures 4 by 3 by 3 cm. (Pl. Cyn. XI X., fig. 5). The 
ilorsal tubercle, although described, was not figured in the "Challenger" 
Report, so I give a figure of it now (fig. 6). 

Polycarpa. Jacksoniana, n . sp ., Pl. Cyn. XI X., figs. 7-9. 
External appearance. Form ovate, nea1·ly globular, attached by left 

side. Branchial aperture at end of long siphon on anterior dorsal edge, 
directed forwards and dorsally. · Atrial aperture on dorsal edge, half way 
down, directed backwards, on short thick siphon. Openings indistinct, 
4-lobed. Surface nearly covered with sand, pieces of shells and sea-
weed, and somewhat wrinkled. Colour brown. Length 4·5 cm., 
width 3·5 cm., thickness 2 cm. 

Test leathery, thin but stiff, dark brown on outer surface, whitish and 
glistening on inner surface. 

Mantle adheres slightly to test; thick; musculature rather strong. 
Branchial sac, 4 folds on each side. About 7 longitudinal bars on 

each fold, and about 6 in the interspaces. Every 7th transverse 
vessel wider than intermediate ones; 5 to 7 stigmata in each mesh. 
Meshes elongated transversely. 

Dorsal lamina a narrow plain membrane ,vith even edge. 
Tentacl,es simple, 24 in number, arranged symmetrically; 6 longer, 

with 3 smaller between each pair, middle one of the 3 rather longer 
than its neighbours. 

Dorsal t'ltbercle simple, somewhat horse-shoe shaped, one horn coiled 
inwards, the other outwards. 

L ocality.-Port Jackson. 
This species (Pl. Cyn. XIX., fig. 7) has a test rather like that of a 

typical Microcosm'U,S-leathery and wrinkled, with adhering sand, 
shells, &c. Figs. 8 and 9 show the branchial sac and dorsal tubercle. 
They do not call for any further remarks. 

This species is probably closely related to P. longisvphonica,. 

Polycarpa pilella, Herdman. 
This species was described from specimens obtained during the 

''Challenger" Expedition, off Bahia, in Brazil. On the surface of some 
of the large specimens of JJ,[icrocosnnts Draschii, from Port Stephen, 
there are a number of minute sandy balls, which prove to be a species of 
Polycarpa. I have not found any gonads in those I have examined, so 

• Part f. , p. 177, 1882, 
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it is quite possible that these minute specimens, on the average about 
3 mm. in diameter, are the young of some other species of PoZycarpa, or 
even Styela. As, however, they agree in st1ucture in all points I have 
been able to determine with the account of P. pilella in the "Chal-
ger" Report, and are precisely like that species in appearance, I think 
it best to place them under the above name-at least, until some 
Australian zoologist traces them in adult specimens to another species . 

Polycarpa tinctor, Quoy and Gaimard, Pl. Cyn. XX., fig. 9. 
There are about 30 specimens of this common Australian species in 

the collection. It was first found during the voyage of the "Astrolabe," 
and was figured by Quoy and Gaimard (1834) in the Report on the results 
of that expedition. Later on it was obtained at Port Jackson by the 
"Challenger" Expedition, and was moTe fully described and re-figured 
in the Repoi-t (1882). There is nothing fmther to add, as the present 
specimens agree ,vith those of the " ChallengeT" collection, except that 
in one individual examined the dorsal tubercle has the right horn coiled 
outwards and the left inwards (see Pl. Cyn. XX., iig. 9). 

Polycarpa aurata, Q. & G., var. plana, nov., Pl. Cyn. XX., 
figs. 1-5. 

External appearance. Shape irregularly triangular, the anterior end 
being long and pointed, and the posterior broader. The body is com-
pressed laterally, and is attached by the posterior end and part of the 
left side. Branchial aperture at the extremity of the long narrow 
anterior end ; atrial on a long siphon springing from the dorsal edge less 
than half v.•ay back; both apertures are wide. Surface with slight 
longitudinal ridges and grooves. Colour pale yellowish brown. Length 
8 cm., breadth 4 cm., thickness 2 cm. 

Test leathery, flexible, not thick; full of small vessels, with numerous 
little knobs close to the surface. 

Mantle thin, very dark in colour, slightly muscular, closely adherent 
to test. 

Bra1lchial sac with 4 rather wide folds on each side. .About 6 internal 
longitudinal bars on a fold and 4 to 6 in the interspace. About 6 
stigmata in a mesh. 

Dorsal lam1,ina a plain membrane. 
Tentacles very numerous and closely placed. 



52 THE AUSTRALIAN l\IUSEUll:I. 

Dorsal tubercl,e very large, triangular in outline, and having the open-
ing of the duct broken up into a large number of small simple apertures. 

Locality.-Port J ackson ; one specimen. 
This species was in the collection along with some specimens of 

Polyca1pa rigida, from which it differs, not only in internal structure, 
but also in the external form and in the consistency of the test. The 
body is more flattened from side to side, and is more narrowed anteriorly. 
The apertures are remarkable for their ,vide open condition. The sur-
face is not rough, nor minutely wrinkled, nor sandy; but is ma.rked by 
low rounded ridges with grooves between, which run mainly longitudin-
ally (Pl. Cyn. XX., fig. 1). On the left side the body is partly covered 
by a thin layer of a smooth encrusting sponge, and at the posterior end 
are attached various pieces of cinder. The test on section shows many 
little brown dots, ·which are the dilated knobs on the numerous vessels. 
At the base of the wide atrial siphon there is a circular fold which bears 
about 40 atrial tentacles. These tentacles are minute, and their terminal 
parts ai·e slender, but the bases are swollen so as to be in contact with 
their neighbours (fig. 5). 

The branchial sac is, like the mantle, of a very dark brown colour ; 
both are thin, and are closely pressed against the test. 11ost of the 
transverse vessels are very narrow (fig. 2) ; usually every 6th or 7th is 
much wider. The large, soft porous-looking dorsal tubercle is seen in 
fig. 3, and its condition is magnified about 50 times in fig. 4. Several 
other species are known, in which the hypopbysial duct is broken up 
into several openings. Herdman described Cynthia irreg1.1,laris ·with 9 
openings in 1882. Sluiter has since described, amongst other species, 
Styela (Polycarpa) p11eu1nonodes ( =Ascidia aurata, Quoy and Gaimard), 
with about 26 openings, and Polyca11Ja sulcata, Herdm./' has also the 
aperture of the duct broken up; but the present form bas more than a 
hundred openings, and they are quite closely placed (see fig. 4) . 

This form at once recalls Polycarpa sulcata, Herdm., of the "Chal-
lenger" collection, and I have come to the conclusion, after a careful 
comparison, that they are so closely related, as to be at most only 2 
varieties of the same species. Sluiter's Styela pneum.onodes is clearly 
the same as my P. s1ilcata, and must therefore lapse, and since writing 
the " Challenger " Report, I have become convinced that my species 
may be referred to the Ascidia au1·ata of Quoy and Gaimard, and that 
the correct name for all the above forms is, therefore, Polycarpa aurata, 
Q. and G. 

* "Cballe11ger " Report, Tuuicata, Pt. I. , and also von Drasche, Denkschr. K . .Akad 
Wiss. Bd. XLVIII., Pl. VII., fig. 2, 
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The present form, however, differs :from the species in not having 
the regularity of form and ma1·king seen in Quoy and Gaimard's figure. 
On account of the absense of the marked sulci, I have named it variety 
plana, and have given it the above detailed description. 

Polycarpa attollens, n. sp., Pl. Cyn. XX., figs . 6-8. 
External appecvranoe. Shape ovate, with a long anterior projection, 

which bears the branchial aperture at its extremity. Atrial aperture on 
a long projection, which springs from the dorsal edge half-way down, and 
is directed forwards. Body not compressed, attached by well-marked 
branched roots at the posterior end. Surface slightly marked with sulci, 
otherwise smooth. Colour a dirty smoky white or yello"r· Length 
5·5 cm., breadth 2·5 cm., thickness 2 cm., roots extending for 4·5 cm. 
beyond the posterior end. 

Test leathery, flexible, not thick. 
Mantle not thick, moderately muscular, closely attached to test. 
B1·anchial sac with well-marked folds. About 8 internal longitudinal 

bars on a fold and 4 in the inter-space. Three narrower transYerse 
vessels occur between rather wider ones ; here and there there are 
occasional very much wider transverse vessels. The stigmata are short 
and wide, and are usually about 6 in a mesh. 

T he dorsal lanvina is a slight membrane. 
The tentacles are large and numerous, about 40, ·with about the san1e 

number of very much smaller ones projecting from their bases. 
The dorsal tubercle is remarkable. It is large, of triangttlar forn1, 

completely filling the peritubercular area. The slit is on a closely con-
voluted band. 

L ocality .-Port Jackson. 
This species is like Polycarpa peclata, Herdm., in superficial appear-

ance (Pl. Cyn. XX., fig. 6); but is quite distinct from that species iu 
structure. The notable external points are the prolonged anterior end 
and the large root-like processes £or attachment. 

Figure 7 sho,vs part of the branchial sac. The large tentacles are closely 
crowded, and the smaller interruecliate ones are inconspicuous, and 
required to be found with the microscope. 

The dorsal tubercle (fig. 8) recalls that of Ascidiet pyriformis, Herd.in. 
The double sinuous line branches occasionally, and is interrupted once 
or twice at most. 
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(The following Styelinre have also been recorded from Australian 
seas:-

Styela humilis, Heller. 
S. captiosa, Sluit. 
S . palinorsa, Sluit. 
S . phaula, Sluit. 
S . solvens, Sluit. 
S . radicosa, Herdm. 
S. exiq1ta, Herdm. 
Polycarpa radicata, Herdm. 
P. peclnncnlata, Heller. 
P. elata, Heller. 
P. Sti1npsoni, Heller. 
P. obscu,ra, Beller. 
P. nebulosa, Beller. 
P. Bassi, Berdm. 
P. rnolguloides, Herdm.] 

Family IV. MOLGULID.lE, Lac.-Duth., 1877. 
Body usually free, sometimes fixed, rarely pedunculated. 
'l'est cartilaginous, coriaceous, or membranous, usually covered with 

sand, &c., ·which adheres to long hair-like processes of the test. Bran-
chial aperture 6-lobed, at1·ial apertul.'e 4-lobed. 

Branchicil sac usually longitudinally folded (5 to 7 folds on each side); 
internal longitudinal bars not papillated; stigmata more or less curved, 
usually arranged in spirals. 

Tentacles always compound, usually much branched. 
Intestine attached to the inner surface of the mantle on the left side. 
Iienal sac present, upon the right side of the body. 
Gonads on the inner surface of the mantle usually developed on 

both sides. Larvoo usually tailed, in a few specimens anurous. 
Only two of the eight genera of the family are represented, viz., 

Molgula and (doubtfully) Ascopera. 

Molgula, Forbes, 1853. 
There are 4 species in the collection ·which fall into this genus, and 3 

of them seem new to science. 

Molgula mollis, n. sp., Pl. 1'1ol. I., figs. 1-4. 
External appearance. Shape bet,veen ovate and pyriform, much 

compressed laterally, not attached. Anterior end wide, bearing both 

• 
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apertures moderately far apart. Apertures slightly projecting, but no 
well-marked siphons. Posterior end rather narrow. Surface closely 
covered with fine sand. Length (antero-posterior) 2 cm., breadth (dorso-
ventral) 1 ·5 cm. 

Test is thin, soft and flexible. 
Mantle thin, moderately muscular about the siphons. 
Branchial sac with 7 folds on each side. Stigmata large and numerous, 

coiled in large spiral infundibula. 
Tentacles branched, 16, large and small alterna.tely. 
Dorsal t1i,bercle small and simple, U-shaped or elliptical ; with an 

exceedingly large neural gland which extends forwards to the tubercle. 
Gonads ring-like, one on each side of body. 
Locality.-Port Jackson; about a dozen specimens. 
This species in external appearance (Pl. ~fol. I., fig. 1) is exceed-

ingly like Molgula Forbesi obtained by the " Challenger" Expedition a~ 
Port Jackson in shallow water; but differs from that species in the 
structure of the branchial sac (fig. 3) and notably in the condition of the 
dorsal tubercle and neural (or hypophysial) gland (fig. 4). It also has 
the test much softer and more flexible than in most Molgulas, a feature 
,vhich I have indicated by the specific name 1n0llis. The hypophysial 
gland completely cove1·s the ganglion in some specimens and extends 
beyond jt in every direction. It is composed of a very large number of 
ovate or short tubular creca (fig. 4, s.n.gl.) In another specimen 
examined the horns of the tubercle meet anteriorly, so as to make an 
elliptical figure. Figure 2 shows the left side of the body after removal 
of the test. The intestine is long and narrow. The ring-like gonad is 
placed near the loop. 

I was in hopes ·when I saw this small Molgnla in the collection that 
I might be able to revive and re-describe one of Macdonald's species of 
" Ccesi1·a"; but I find that this species will not really correspond to any 
of them in appearance and structure, nor will it agree with Stimpson's 
description of his Molgula inconspicit.a. 

Molgula sydneyensis, n. sp. , Pl. Mol. I., figs. 5-9. 
External appearance. Body roughly circular in outline fro1n the 

side, but much compressed laterally ; soft and flaccid. Both apertures 
on the broad anterior end, rather far apart, conspicuous, but Lot very 
prominent. Surface covered with very fine silvery sand, Length and 
breadth each about 2 cm. 

Test very thin, with delicate, slightly-branched hairs. 
Mantle moderately muscular. 

• -
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Branchiat sac with 7 strongly-marked folds on each side. The main 
vessels, both transverse and longitudinal, very wide. The finer inter-
stigmatic vessels much as usual. Stigmata curved and arranged in 
infundibula. 

Tentacles, 8 very large and much-branched, alternating with 8 very 
much smaller ones. 

Dorsal tubercle cordate, with the opening anterior, and both horns 
turned equally outward, but not coiled. 

The specimen described above is one labelled "from Sydney," with 
no date 01· other particulars which I happened to have in my possession, 
and which I thought had better be treated as belonging to this collection 
of Australian Tunicata. The most notable external characters are the 
very flat condition of the body and the softness and looseness of the test 
(Pl. Mol. I., fig. 5). No lobes are visible round the apertures externally, 
but when the test is removed there are rather long well-marked siphons 
(figs. 6 and 7). The mantle and the alimentary and reproductive viscera 
are of the ordinary Molgulid character. The most noteworthy point 
about the branchial sac is the exceptional width of the vessels (fig. 8). 
A large parasitic Copepod was found in the branchial sac. 

Molgula Forbesi, Herdm. 
Three small specimens attached to the large Ascidia phallttsioides 

and Microcos1n11s Draschii, from Port Jackson, seem to belong to this 
"Challenger" species. They are shown on Pl. Cyn. IV., fig. 1. The 
specimen obtained at Port Jackson by the " Challenger " was apparently 
free, while the present specimens are attached, but in all other respects 
and details of internal structure they agree with the original description 
of Molgula Forbesi. ,;, 

Molgula recumbens, n. sp., Pl. Cyn. VI., figs. 9-13. 
l:!J.1·/erna l appearance. Shape ovate, compressed laterally, and attached 

b) the greater part of the right side. Apertures conspicuous, both on 
long, permanent siphons, which are recurved, so that the branchial 
po=nts ventrally and the atrial dorsally. Surface even, but entirely 
encrusted wil.h fine sand. Colour dark grey brown. Length 1·8 cm., 
breadth 1·5 c.m., thickness ·8 cm. 

Test thin, but stxong, flexible. 

* "Challenger" Report, Tnnicata, Part I. , P.· 78, 1882. 
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Mantle moderately muscular. The long siphons are surrounded by 
circular fibres, and radiating bundles issue from their bases. 

Branchial sac with 7 folds on each side, with about 6 bars on a fold. 
The stigmata are straight and regularly arranged at the base of a fold, 
but more or less curved elsewhere, and in some places arranged in spiral 
infundibula. 

The dorsal la1nina is a plain membrane. 
'l'he tentacles are 12 large and 12 smaller, placed alternately. 
The dorsal t1ibercle is a simple crescent-shaped slit, with the aperture 

placed laterally. 
Locality.-Port Jackson; one specimen. 

This single specimen differs from most species of Molg1ila in being 
attached by the greater part of one side, and in having the long recurved 
siphons (Pl. Cyn. VI., fig. 9). "\Vhen the body is taken out of the test 
(figs. 10 and 11) the siphons are seen to be marked by 6 and 4 echinated 
ridges. The siphons are opaque brown, the rest of the mantle trans-
parent. The branchial sac (fig. 12) has no special character, and the 
dorsal tubercle (fig. 13) is remarkable for its simple condition. The 
gonad on each side shows an ovary in the centre and a mass of spermatic 
vesicles around it. 

Ascopera, H erdm., 1880. 
The following species seeins no,irer to this genus than to Molgu,la, 

but may come to be regarded as an annectant form. 

Ascopera nana, n. sp., Pl. Mol. I., figs. 10-14. 
External appearance. Body urn-shaped, with a s,vollen body, and 

sometimes a short median posterior stalk. Apertures both at the wide 
anterior end, but placed at its extremities so as to be rather far apart. 
Both apertures on prominent papillre turned in opposite directions, the 
btanchial ventrally and the atrial dorsally. Surface a little ·wrinkled, 
but otherwise smooth, with only a very few shell and sand fragments 
adhe1ing towards the posterior end. Length 2·5 cn1., breadth 2 cm. 

Test leathery and tough, ·with only a few short hair-like projections. 
Mantle stronger and more opaque than is usual. Siphons very thick, 

almost globular. 
Branchial sac with 7 folds on each side. Longitudinal vessels regular 

and of moderate size. Transverse vessels in places very wide, and quite 
irregular. Stigmata in some places very small and rounded, quite 
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irregularly placed ; in other parts, on and near the folds, straight and 
arranged in regular rows; never regularly curved to form infundibula. 

Tentacles 12 to 14 in number, much branched, of different sizes, but 
not regularly arranged. 

Dorsal tiibercle rather simple, U-shaped, with a shorter horn turned 
in and a larger one coiled out, placed in a deep peritubercular area. 

Locality.-Port Jackson; three specimens. 
I refer this species with a little hesitation to the genus Ascopera, 

founded for two very remarkable and very large Ascidians obtained by 
the " Challenger " Expedition to the south of Kerguelen Island in the 
Antarctic Ocean at a depth of 150 fathoms. In appearance (Pl. Mol. I. , 
fig. 10) the present animal suggests a dwarf form of the " Challenger" 
Ascopera gi,gantea; hence the specific name. Externally it has more of 
a Oynthiid than of a lYiolgulid appearance, and some,vhat resembles 
Molgnla ccepijonnis from British Seas. It is exceptional amongst the 
Molgulidre in having practically no covering of sand or gravel, and in 
being fixed by a peduncle; but in both these characters it agrees with 
the other t,vo species of Ascopera. The irregularity of the branchial sac 
also, and the absence of curved stigmata arranged in spirals or infundi-
bula (fig. 12) is noteworthy. Our figure shows one of the more irregular 
parts ,vhere the stign1ata are all small. The figure shows also another 
interesting feature, viz., imperfect or budding internal longitudinal bars 
(fig. 12, i.l'.). Such are known in Corella and elsewhe1·e in the family 
Ascidiidre, but have not been previously described in the Molgulidre. 
This goes far, in my opinion, to establish the real identity of natm·e of 
the internal longitudinal bars throughout the Ascidire simplices which is 
apparently doubted by Lahille, Garstang, and othe1·s. I n some places 
the branchial sac between the bars has regular rows of straight stigmata 
like those of a Cynthiid. When the test is removed (fig. 11), the body 
is very globular and the siphons are most curiously shaped and are 
directed quite away from one another. Figures 13 and 14 show the 
dorsal tubercle and one of the much-branched tentacles. The horns of 
the dorsal tubercle are in some cases more coiled. A large parasitic 
Oopepod was found in the branchial sac. 

[The following 1\Iolgulidre have also been recorded from Australian 
seas :-

Ccesira (? 1l1olgiila) parasitioa, Macd., King George's Sound, 
C. (? M.) ficns, Macd., Shark Bay, 
C.(? M.) velluo·ida, 1Ylacd., Shark Bay, 
iJlolgntci iuconspicua, Stimp., 
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and possibly the follo\.ving species insufficiently described by Quoy and 
Gaimard :-Asc-icl·ia reticiilata, A. t1Jrn1ivus, and A. sabulosa, from Port 
Western. 

Sub-order II. ASCIDIJE COMPOSIT JE, 
Savigny, 1816. 

This gi·oup contains fixed AscidianR, which reproduce by 
gemmation so as to form colonies in which the Ascidio-
zooids are buried in a common investing mass, and have 
no separate tests. 

It is now agreed by all authorities that this is, in all 
probability, a polyphyletic group, the Compound Ascidians 
having been derived from several distinct groups of ancestral 
Simple Ascidians. They are thus a semi-artificial assem-
blage consisting of those fixed Ascidifl.ns which have 
Tetained or acquirecl the po,ver 0f reproducing by gemmation, 
so as to form colonies, and in which the Ascidiozooids 
have ren1ained so intimately uuited that their tests form a • 
con1mon colonial mass. 

Some zoologists, such ,Ls Lahille, Garstang and Sluiter, 
would break up this group at once, and scatter its con-
stituents amongst the fan1ilies of Simple Ascidians ; but I 
am supported by Seeliger, l{itter and others in thinking 
that such a course would be premature, that the colonial 
for1n and common test, ,vhetber acquired independently or 
not, represent a community of structure which ought to be 
expressed in our classification, that we may get further 
light upon genetic affinities when the method of budding 
is known in many 1nore genera, and that, consequently, it is 
a practical convenience to retain for the present the group 
Ascidire Oompositre. 

The seven families of Co1npound Ascidians may, however, 
be arranged in t,vo well-marked groups to which Slniter's 
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terms, Holosomata * and Merosomata, may be appropriately 
applied. The Holosomata would con1prise those forms 
with co1npact bodies-the Botryllidi:e and the Polystyelidre-
whicb we believe are derived fro1n ancestral Cynthiidre; 
while the i1:erosomata axe the ren1aining families, with 
more or less spread out bodies, which are more closely 
related to the Olavelinidre. 

Section A. MEROSOMATA, Sluiter, 1895. 
Compound Asciclians in which the alimentary and repro-

ductive viscera lie behind tbe branchial sac, so as to form 
an "Abdomen " distiuct h:om the " Thorax." 

Of the five families in tl1is section three-the Distomidre, 
the Polyclinidre, and the Didemnidre-are represented in 
the collection. 

Family I. DISTOMIDlE (Giard, 1872), Herdm., 1885. 
Colony rounded and massive, rarely incrusting, either sessile or 

supported on a long or short peduncle. 
Systems irregular, inconspicuous or absent. 
Ascidtiozooids of moderate length, and having the body divided into 

two regions, thorax and abdomen; they may be provided with long 
vascular ectodermal appendages. 

Test gelatinous or cartilaginous, often thickened at the base to form a 
peduncle, which may be traversed by large canals containing the vascular 
appendages of the Ascidiozooids. There are sometimes calcareous 
spicules, which, however, are not stellate. 

Branchial sac well developed'.; no internal longitudinal bars present. 
Dorsal laniina represented by a series of languets. 
Alirnenta1y canal placed posteriorly to the branchial sac, so as to 

form an abdomen. 
Gonads and heart in the intestinal loop, or alongside it. Spermatic 

vesicles numerous, vas deferens straight. 
This is a large family, containing 7 genera, but only one of these, 

Colella, is represented in the present collection. 

* Sluitel' used Holosomata i11 a much wide!' sense, to include also the Simple Ascidians. 
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Colella, Herdm. 

The two species Colella pedunciilata and 0. Thomsoni, obtained during 
the " Challenger" Expedition, ,vere fully described, and the present 
genus was first formed for their reception by me in my Thesis on the 
Synascidire, accepted by the University of Edinburgh for the degree of 
Doctor of Science in March, 1880. This account of the genus Colella 
was after,vards incorporated in the second part of my "Challenger" 
Report, dealing with the Compound Ascidians, and published in 1885. 
Briefly put, Oolellct includes pedunculated Distomidre, provided with an 
incubatory pouch or diverticulum of the atrial cavity, in which the 
embryos undergo their development. For a more detailed description I 
must refer readers to the "Challenger" Report, Part II., p. 72. 

Nine species, and a variety, of Colella were obtained during the 
"Challenger" Expedition. Four of these and the variety were from 
Australian seas, and the present collection adds four newly described 
species (one of ,vhich is possibly an old, imperfectly described, species 
of Quoy and Gaimard), making in all eight species of Colella known from 
the neighbourhood of Australia. 

The various known species of the genus may be distinguished as 
follows:-

1 { 
3 { 
4 { 
2 { 
0 

5 j 
7 { 
6 { 
8 { 

Peduncle branched ... 
Peduncle unbranched 
Lo,ver end of peduncle branched ... 
Upper end of peduncle branched ... 
Peduncle short and wide ... 
Peduncle long and narrow ... 
•rentacles all one size 
Tentacles of two sizes 
Peduncle longer than body 
Peduncle not longer than body 
Colour red ... 
Colour blueish 
Colom· greyish-yellow 
Tentacles large 
Tentacles small ... 
Colony wide at top ... 
Colony narrow at top 
Colour grey ... 
Colour with a. reddish brown tinge 

... 

... 

1 
2 
3 

0. pticata. 
0. concreta. 

4 
0 . ram,1ilosa. 
G. tenuica1ttis. 

5 
6 

0. pulchra. 
0. Tho1nsoni. 

7 
0 . peduncittata. 
0. Gaimarcli. 

8 
9 

O. Murrayi. 
do., var. 1-itbid1tm. 
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9 { Body not longer than broad 
. Body longer than broad . .. 

10 { Ascidiozooids not less than 5 mm. long 
Ascidiozooids less than 2 mrn. long 

11 { Colour dark blue all over ... 
Colom· not blue (grey in spirit) 

0. Quoyi. 
10 
11 

C. elongata. 
C. oyanea. 
C. olavijormis. 

There are, of course, many other differences between the species 
The characters in the above table merely give an indication of which 
species to turn to. 

I shall now describe the four new species of the Museum collection. 

Colella plicata, Herdm.,* Pl. Dis. II. , figs. 1-15. 
? = Aplidium cerebriforrne, Q. & G. 

Exter1ial appearance. The colony consists of a peduncle, usually 
short and wide, and a vertically flattened, expanded and greatly folded 
or convoluted body. The peduncle is of a very pale yello,vish grey, and 
quite smooth. The lower part is columnar, ·while the upper part is 
flattened and fan-like, and appears to be forn1ed by branches from the 
lower part which, in most cases, are not completely separated, but are 
united by a thin membrane. The expanded body, or upper part of the 
colony in which the Ascidiozooids are borne, is a flattened band or 
ribbon-like structure, plicated or folded upon itself, and continuous from 
branch to branch in those cases where the peduncle sub-divides. The 
colour of the body is very pale yellow, almost white, and considerably 
lighter than that of the peduncle. The following measurements are taken 
from a medium-sized colony :-Length of peduncle 3·7 cm., diameter of 
peduncle 1·0 cm.; length (vertically) of body proper l·0 cm., breadth 
(horizontal) of body proper 6 cm. (following all the plications 26 cm.), 
thickness (laterally) of body 0·5 cm. 

The Asoidiozooids are placed in vertical rows, about 6 in each, in the 
body, t,vo row·s being always placed close together, and separated from 
the neighbouring double rows by ridges of test. The Ascidiozooids in 
each pair of adjacent rows are placed alternately so as to pack close 
together. The ro,vs are slightly divergent so as to produce a fan-shaped 
:figur~, and in each row the Ascidiozooids at the base are very young, 
while those towards the free edge of the body are large and old. The 
vascular appendages from the Ascidiozooids can be seen running down-
·wards, and con~erging for some distance through the upper part of the 

• · * See Revision, p. 611. 
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peduncle. The length of the Ascidiozooids is about 2 mm., and the 
breadth 0·5 mm. The thorax and abdo1nen are about equal in size, 
but separated by a considerable constriction formed of oosophagus and 
rectum. There is an incubatory pouch and a vascular ectodermal 
appendage. 

The test is soft and smooth and glistening, and of a whitish colour 
on the upper part of the body. In the peduncle it is tougher and of a 
darker colour, but still smooth. The matrix is clear and structureless, 
and contains stellate and fusiform test cells. A few white pigmented 
cells and bladder cells are scattered through the test of the upper part of 
the body; while in the peduncle there are no bladder cells, but the test 
is very much cut up by the numerous longitudinally running canals, in 
which the vascular appendages are placed. 

The mantle is moderately developed. The muscle bands runs longi-
tudinally. 

The branchial sac contains 3 rows (occasionally 4) of stigmata, with 
about 10 in each row, on each side; so there are about 60 stigmata 
altogether. They are very large and closely placed. 

The endostyle is very distinct, and has an undulating course. It 
projects slightly beyond the branchial sac at the posterior end. 

The dorsal languets are very short. 
The tentacles are 10 in number, 5 large and 5 small, placed alternately. 
The dorsal tnbercle is a simple circular opening. 
The viscera form an ovate mass attached to the branchial sac by a 

long narro·w peduncle. The stomach is of an elongated pyriform shape. 
The intestine is long and narrow. The reproductive organs lie in the 
loop of the intestine. 

Locality.- Port Jackson. 

There are about 27 specimens of this very remarkable species, which 
may possibly be the .dplicliurn cerebr~fonne of Quoy and Gaimard. In 
the largest speci1nen the peduncle is 7·4 cm. in length and 2·2 cm. in 
diameter, while the greatly-expanded upper part of the body is over 43 
cm. in horizontal extent follo,ving all the folds. It is only 1·1 cm. in 
vertical extent and 7 mm. in thickness. The chief point in which the 
measurements of specin1ens differ is the ho1·izontal extent of the body, 
which in the smallest specimen is only 5·5 cm. The peduncle shows all 
stages between a perfectly simple columnar and a very much sub-
divided tree-like condition. In some of the branched specimens the 
intervals between the branches are open, but in most cases they are 
filled up by a thin membrane-like layer of test. 
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The upper part of the body in which the Ascidiozooids are placed is 
of extraordinary extent, and is thrown into a remarkable series of close 
folds (see Pl. Dist. II., figs. 1-11). This folded band-like structure is 
continuous across fro1n bntnch to branch of the peduncle, but there is 
evidence that this continuity is the result of concrescence, since points of 
junction with more or less perfect union can be discovered (see figs. 3, 7, 
9, 10, c.). In some of these cases the connecting bridges of tissue are 
still very small (fig. 3). In one very remarkable specimen (fig. 7) a con-
tinuous band with two narrow connecting points stretches between 
,vhat are apparently two distinct colonies with separate peduncles and 
bases. In some cases the peduncle is very short and stumpy, in others 
it is long and slender (fig. 8). The different conditions of branching also 
give rise to very different appearances of the colony. In some the upper 
end of the peduncle is flattened and expanded so as to be fan-like, but is 
not sub-divided (fig. 4). 

The test of the body proper is transparent and very delicate, and 
very little is present between the Ascidiozooids in adjacent rows. Buds 
are either produced from, or become early connected with, diverticula of 
the vascular appendages, and a gradation can be traced from the vascular 
appendages in the top of the peduncle upwards through the very young 
Ascidiozooids to the fully-developed forms near the free upper edge of 
the colony (see fig . 5). The vascular appendages lie in large canals, so 
that the test of the peduncle, as seen iu a transverse section, is reduced 
to a mere reticulum (fig. 13). The bladder cells and test cells are seen 
in fig. 14. 

The shape of the Ascidiozooid (fig. 12) is remarkable on account of 
the very long narrow pedicle connecting the thorax and abdomen. The 
branchial sac is not long but is rather wide, the stigmata are very long, 
and the dorsal languets remarkably short (fig. 15). The Ascidiozooids 
examined were all in a male condition ·with spermatic vesicles lying in 
the intestinal loop. 

Colella tenuicaulis, Herdm.,* Pl. Dist. I., figs. 1- 16. 
External appearance. The colony consists of an irregularly pyriform 

body, or mass (the Ascidiarium) in which the Ascidiozooids are placed, 
borne on the upper end of a long slender peduncle. Several colonies are 
united in groups by their peduncles being joined at their lower ends by a 
slightly branched stolon provided with tufts of adhering rootlets or hairs 

* See Revision, p. till. 
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which are given off chiefly near the bases of the peduncles (Pl. Dist. I., 
fig. 2), and are found to be encrusted with sand and shell fragments. 
The Ascidiariu1n is frequently flattened so as to assume an equilateral-
triangular shape :~s seen from the side (fig. 10). The peduncle is from 
twice to six or eight tin1es the length of the Ascidiarium. The stolon is 
of much the same thickness and appearance as the peduncles. The 
peduncle is of a dull yellow colour, but the Ascidiarium varies consider-
ably. It is sometimes of a dark brown colour, with narrow light-
coloured streaks between the rows of Ascidiozooids, sometimes yellow 
or grey or slate colour, and in a few cases it is a dark purple brown. 
The following measurements a.re taken from an average-sized specimen:-

Length of peduncle ... 9·7 cm, 
Diameter of peduncle 6 mm. 
Length of Ascidiarium 4·4 cm. 
Breadth 3·3 cm. 
Thickness 1·8 cm. 

There is a great variation in the size. The peduncle may extend up to 
22 cm. and the stolon to 10 cm. 

The Ascidwzooids ar13 closely placed and are arranged in double 
vertical rows, the Ascidiozooids in each pair of rows being placed oppo-
site to one another and alternately vl'ith those of the next double row 
(Pl. Dist. I., fig. 3). Very little test is left between the Ascidiozooids, 
and so the test is soft and flexible and not elastic. In the upper part of 
the peduncle where it joins the body the young Ascidiozooids may be 
seen developing. At the top of the Ascidiarium, where the rows have 
diverged somewhat, the old Ascidiozooids are decaying and falling out of 
the white transparent test, and there is generally a narrow band at this 
edge free from Ascidiozooids. In the young colonies attached to a 
stolon (fig. 11) the slender peduncle rises to a considerable height before 
a terminal knob forms in which Ascidiozooids develop as young buds. 
In fig. 11 the youngest colony has a peduncle 3 cm. in height and 
the next 7 cm., and in both of thes,e the Ascidiozooids are still in an 
embryonic condition. On an average there are about 20 double rows of 
Ascidiozooids in a colony. The colony shown in fig. 1 differs from all 
the others in having the body of a dark purple brown colour, which is 
found to be due to a dark brown pigment thickly disseminated in the 
mantle of the Ascidiozooids. Each Ascidiozooid is about 2 mm. in 
length and about 1 mm. in breadth. The thorax and abdomen are about 
of the same size. Vascular appendages are continued from the posterior 
end of the abdomen downwards into the stalk, 
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. The test is soft and spongy. It contains fusiform, spherical artd 
Jltellate small test cells. There are ::t,lso large bladder cells, bnt no pig-
ment cells. 

The mantle is thin. The muscle bundles run longitudinaHy. The 
branchial aperture is 6-lobed. 

The branchial sac is wide, and bas large stigmata, which are about 
seven times as long as they are wide. The transverse vessels are narrow. 
There are 5 rows of stigmata, with 12 in each row. 

The clorsal larnina is represented by a series of 4 languets. These are 
large, stout, and not tapering, but bluntly rounded. 
~ The tentacles are usually 12 in number, 6 large and 6 small, placed 
alternately. • The dorsal t11,bercle is simple, with an oval aperture . 

• 
The alimen,tary canal crosses so as to resemble a figure of eight. The 

stomach is placed far back, and the intestine crosses the resophagus to 
reach the dorsal edge of the thorax. 

The spermatic vesicles form a nearly spherical 8-lobed mass, lying 
immediately behind the stomach, and therefore not in the intestinal loop. 
The vas deferens arises from the centre of the ruass and runs along the 
intestine to the cloaca. 

Loccility.-Port Jackson and Port Stephen; also some on a crab 
(Macippe spinosa, Stimpson). 

There are nearly thirty specimens, many of thein being united in groups 
by the branched stolon. This species is closely related to Colella peclnn-
culata, from which it differs, however, in the fact that here the peduncles 
branch at their lower ends to form the stolon which unites several colonies 
together in groups, and also in the number and condition of the tentacles, 
those of 0. pedunc1tlata being 16 in number, and all of the same size. In 
~he present species, however, there is a good deal of variability in the 
number and arrangement of the tentacles, partly due, no doubt, to differ-
ence in age and size of the Ascidiozooids. I have found 6 small similar ones, 
8 of two sizes, 3 long and 9 very short, 10 of varying sizes, 12 alternately 
large and small, and finally 18 or 20 large and small, ,-vith 2 or 3 of the 
larger ones much longer than the rest. 

There are also :fifteen colonies from Port Jackson, which probably 
belong to the present species. They are all small and evidently im· 
matpre. One measures as follows :-Length of body 6 1nm., breadth 6 
mm., thickness 4 1nm., length of p~duncle 5·5 cm., diameter 2 mm. 
They resemble the above-described species in the external appearance, 
in the shape and numbe1· of their stigmata, the shape of the stomach, 
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and the arrangement of the alimentary canal. Five of these small colonies 
are attached to the carapace of a crab, Macippe spinosa, Stimpson. 

Colella claviformis, Herdm./' Pl. Dist. III., figs. 1-15. 
External appearcince. The colony consists of a short, stout peduncle 

bearing a large irregularly pyriform or ovate body which tapers roughly 
to a blunted upper extremity. The wider ends of both body and peduncle 
are at the point where they join (Pl. Dist. III., :fig. 3). The body and 
peduncle are of much the same length, and a number of colonies are 
united together by a mass of branching and anastomosing rootlets which 
spring from the lower ends of the peduncles (fig. 1). The surface is 
s1nooth. The colour is whitish grey, and glistening on the body, and is 
of a dull yellowish grey tint on the peduncle. The yellowish brown 
Ascidiozooids show through the grey test, and the abdominal parts of 
the lowest row can be seen extending into the upper end of the peduncle. 
The surface of the body is pitted owing to the contraction of the 
Ascidiozooids, and so each aperture appears to be placed at the bottom 
of a pit. The peduncle is marked by slight transverse creases and 
ridges. The dimensions of an average colony are as follo'vVS :-Length 
of peduncle 4·4 c1n., thickness of peduncle below body 1·5 cm., and 
at base 7 1nm. L ength of body 4 cm., breadth of body 3 cm., thickness 
of body 1 ·8 cm. 

The Ascidiozooids consist of a s1nall thorax, and an oval abdomen 
provided with a long vascular appendage, but differ gt'eatly in shape 
at the upper and lower ends of the colony. Those near the top 
have short and wide bodies (3 mm. long and 2 mm. broad), and have 
each an incubatory pouch containing developing embryos, and no 
reproductive organs in the short intestinal loop; while those at the 
base have very long, na,rro,., bodies (5 mm. long and 1 mm. broad) with 
long U-shaped intestinal loops, no incubatory pouches and masses of 
reproductive organs placed in the intestinal loops. It is evident that 
these two sets of Ascidiozooids are a.t different stages in their life history, 
and that as the reproductive elements are set free and become trans-
formed into e1nbryos, developing in the incubatory pouch, the abdomen 
shortens considerably in length. 

The test is firm on the outer surface, but soft and whitish-grey, 
glistening and semi-transparent in the inside of the upper part of the 
colony; while in the peduncle it is tougher and more opaque, and of 

· a yellower tint. On section the test is very smooth and dense like 

* See "Revision," p. 611. 
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india-rubber. On account of the contraction of the Ascidiozooids there 
are large spaces left in the test (see fig. 4) v,hich were occupied by the 
thoracic regions ,vhen in the expanded state. The structureless matrix 
contains spherical and ellipsoidal ln.rge cells, and sma1ler stellate and 
and spherical test cells, and ttlso yellow pigment cells (figs. 5 n,11d CJ. 

The 11iantle has muscle bands running longitudinally, and also a few 
regularly placed transverse bands. An incubatory pouch is present on 
the dorsal edge. 

The branchial sac has 6 or 7 rows of stigmata (fig. 10), ,vhich tire 
closely placed. The stigmata are from five to seven times as long as 
broad (figs. 11 and 12). The transverse vessels are nan·o,v. 

The dorsal la11ii11,a is represented by long, narro,v, almost tentaculn,r 
languets (fig. 13). 

The tentacles are 30 in number, and consist of 5 very long, 10 
medium sized, and 15 very short, placed with regularity a,s follows:-
long, short, medium, short, long. The short tentacles spring from a 
level further posteriorly than the line of insertion of the others. 

The dorsal tubercle has a simple circular aperture leading into a 
long, nan:ow funnel shaped cavity. 

The ali1nentary canal is long and narrow in the younger Ascidiozooids 
at the base of the colony (fig. 7), but becomes much shorter as the 
reproductive elements are shed, and the Ascidiozooid is pushed up 
nearer to the top (figs. 8 and 9). The lining of the stomach and 
intestine are thrown into numerous folds. 

The reprodiictive orga,ns, both male and female, are placed in the 
intestinal loops of the young Ascidiozooids. Embryos in various stages 
of development are seen in the incubatory pouches of the older 
Ascidiozooids (fig. 8). 

Locality .-Port Jackson. 
There are about 30 colonies of this species, but of these 15 sn1aller 

ones are united into one mass by the branching rootlets given off by the 
)ower ends of their peduncles. Other 4 larger colonies are similarly 
united, as shown in fig. 1. The Ascidiozooids differ considerably in 
shape and size in different parts (figs. 7-10). Near the top of the 
peduncle Ascidiozooids are found with a long-looped alimentary canal, 
and reproductive organs in the loop, v,rhile at the top of the colony 
are found Ascidiozooids having short-looped intestines, and providecl 
with incubatory pouches. The stolon - like appendages from the 
Ascidiozooids are shown iu figs. 14 and 15. 

This species is evidently very abundant on some parts of the Austra-

-r-
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lian coast. Mr. Saville-Kent, in his book, " The Natura.list in Australia," 
reproduces, at p. 216, a photograph of Ascidian-covered rocks at Roebuck 
Bay, vVestern Australia, which shows many hundreds of specimens of 
·what, I think, must be the present species, festooning every ledge and 
crevice. 

Mr. Saville-Kent, in letters, informs me that this Ascidian occurs near 
extreme low-tide level. He de::;cribes the colour of the living colony as 
being a smoky grey, upon which the ends of the Ascidiozooids sho\v as a 
bright cobalt blue. ~fr. I~ent also tells me, in his letters, of another allied 
species of a "creamy or light ochre hue," which he dredged from 6 
fathoms off the Lacepede Islands further north. 

Professor Ritter, of Berkeley, Cal., tells me that he finds on the Califor-
nian coast a species that is either Colella clavifornllis or a closely-allied 
form. 

Colella cyanea, n. sp., Pl. Pel. IV., figs. 1-6. 

External appearance. The colony consists of a long and rather stout 
peduncle supporting a very long and gently tapering body, which termin-
ates in a blunted upper end (Pl. Pel. IV., fig. 1). The colour all over is 
a dark blue, darker, however, in the body than on the peduncle, while 
the depressed bodies of the Ascidiozooids are darkest of all, with the two 
apertures showing on each as two ,vhitish blue spots. In consistency 
the head is soft and flaccid, while the peduncle is much firmer. The 
wide base of the peduncle spreads out to form short strong rootlets for 

' attachment (Pl. Pel. IV., fig. 1). The larger colony measures :-Length 
of body 11·5 cm., breadth 2 cm., thickness 1·5 cm., length of peduncle 
9 cm., diameter 1·3 cm. 

The .dscidiozooids are arranged without definite order, but are about 
eqnally spaced all ove1· the body. An Ascidiozooid is about 5 rem. long 
an<l l · 5 mn1. broad. It consists of thorax and abdomen, ,vhich are of 
equa.l ~ize. The va~cular appendages fron1 the abdomen are exceedingly 
long and stout, and run half-way or more aown the peduncle. 

The test has many bladder cells, and many dark-coloured piglnen!, 
cells (fig. 2). The test cells are very large aud numerous, and ttl"e 

found of spherical, fusiform, stellate, and other shapes. 
The mantle has m uscle fibres, \Vhich ruu longitudinally, an<l abo 

transverse bundles along the level of each transverse vessel. The 
branchial aperture is 6-lobed.. There are many dark-coloured pigment 
cells in the mantle. 

The b1·cinchial sac has 5 or 6 rows of exceedingly long, narro\V stig-

• 
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mata (fig. 4), a.bout fourteen to six.teen times as long as broad. The sac 
is produced ventrally into an endostylic prolongation, and the dorsal 
edge is only about half as long as the ventral (fig 3). There are altogether 
about 20 stigmata on each side of the branchial sac. 

The dorsal la11iina is represented by a few very long languets, which 
are v,ide at the base and taper rap idly (fig. 5). 

The tentacles are 24 in number, and are of three distinct sizes, arranged 
alternately (fig. 6). Of the six long ones, 3 are a little longer than the 
others, and one of these 3 (placed laterally) is longer than its fellows. 
The 6 medium-sized are very n1uch shorter than the 6 long, and vary a 
little amongst themselves in size and shape. The 12 short tentacles are 
exceedingly short, being mere papillre (fig. 6). The 6 long tentacles 
spring fro1n a line a little posterio1· to the insertion of the others. The 
,tentacles are pigmented. 

The alirnentary canal is ,1, siiuple U-sbaped loop, v.;hich, fron1 the 
great ventral, prolongation of the hranchial sac, appears to arise half-way 
along the dorsal edge of the thorax. The resophagus is wide, but na1To'.vs 
before passing into the oval stomach. The intestine is ,vide and rather 
thick-waUed. It contained, in the specimen examined, a very large 
number of parasitic Gregarinulct. 

There are no reproductive organs in the intestinal loop. 
Locality. --Port Jackson. 
T\\~o colonies of this remarkable blue species were found in the collec-

tion, labelled Sigillina aitstralis, Savigny. They differ, however, very 
markedly from the description and figm·es given by Savigny, and even if 
Savigny's Sigilli1ut turns out to have been one of the Distomidre, which 
is not likely, still it must be regarded. as at least specifically distinct from 
the present fon11. Savigny gives the colour of his form as being yellowish 
green, while in the present speciinen it is a very dark blue. Then, again, 
the forin of the Ascidiozooids and the branchial sacs differ. I can find 
no trace of a post-abdo1nen in these specimens, and so place the species 
in the present family. At first I was inclined to regard the forn1 as a 
Polyclinid. 

[The following Distomidre have also been described fro1n .Australian 
seas :-

Colella peduncitlata, Q. and G., Port Western. 
C. pitlchra, Herdin., Torres Str. 
C. el01igata, H erdrn. , P . J ackson. 
C. Jinrrayi, Herdni., S.E . Australia and Port Jackson. 
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Do., var. r'ubida, Bass St1·. 
Dist01na cleerctta, Sluit., Torres Str. 
? Ohond1·ostachys sp., Macd., Bass Str. 
? Polyclinitm oylindricum, Q. and G., Port Western.] 

Family II. POL YCLINIDlE, Giard, 1872. 

'11 

Colony usually massive ; so1neti1nes encrusting, sometimes lobed or 
even pedunculated. 

Syste1ns of various shapes, sometimes very irregular or absent. Com-
mon cloacal apertures usually inconspicuous. ' 

.d.scidiozooids always elongated antero-posteriorly, and usually divided 
into three distinct regions. Branchial 6- or 8-lobed; atrial aperture 
of teu with atrial languet. 

Test gelatinous or cartilaginous, sometimes rendered stiff by imbedded 
~d~ns. • 

Branchial sac usually small, and not highly developed. Stigmata 
usually small. There may be papilliform connecting-ducts, but never 
internal longitudinal bars. 

Dorsal larnina represented by a series of languets. 
Tentacles small, and not numerous. 
Ali11ientary canal extending considerably beyottd the branchial sac 

posteriorly. 
Gonads placed behind the intestinal loop in the post-abdomen. Testis 

represented by a number of small spermatic sacs, attached to a large vas 
deferens. 

Gcm,nwtion from the post-abdomen, which has the heart at its 
extremity. 

Of the many genera in this family only three are represented. One 
of these Psa11i11iaplidi1.t1n includes the colonies encrusted v.rith sand. I 
think it best to refer all the forms with smooth stomachs to Polycl·intt1n, 
and the 1·est to Amarouci1t1n . 
• Amaroucium, 1\'L Ed·w., 1841. 

The following four species seem to be new, and probaLly belong to 
this genus. 

Amaroucium rotundatum, n . sp., Pl. Pel. I., figs . 1-4:. 
External appearance. The colony consists of a short, stumpy peduncle, 

which bears a large, somewhat hemispherical mass, the AscidiariuuJ, 
placed with its convex surface uppermost (Pl. Pel. I., fig. 1). The 
peduncle i~ very thick and solid. It is of a dark grey colour and is in • 
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great part covered with sand grains, shell fragments, worm tubes, and 
other adhering foreign bodies. The lo,.,,.er end of the peduncle is attached 
by a wide surface. The Ascidiarium is firrn, light grey in colour, and 
fairly transparent. On account of the retraction of the Ascidiozooids, its 
surface is pitted all over. The dimensions are :-Length of Ascidiarium 
5 cm., breadth 8·5- cm., thickness 4·8 cm. Length of peduncle 3·5 c1u., 
thickness 4·2 cm. 

The Ascidwzooids are irregularly placed. They are very long (Pl. 
Pel. I., fig . 4), being about 2 c1n. antero-posteriorly. The body is divided 
into thorax and abdomen, with a long vascular appendage. The thorax 
in the contracted state is only half the length of the abdomen, and is of 
a clear white colour, with a dark strea,k along the dorsal edge, caused by 
the rectum, and regular longitudinal lines which indicate the muscle 
bands. In some cases the thorax is greatly distended with developing 
• embryos. No tailed larvre were seen. 

The test is firm and cartilaginous. It bas no pigment cells. The test 
cells are large and stellate or spherical. Bladder cells are also present. 

The mantle is not very delica.te, and is moderately 1nuscular. Longi-
tudinal muscle bands run at regular intervals over the thorax, and each 
bifurcates as it approaches the branchial aperture. There are about 20 
of these longitudinal muscle bands. At the posterior end of the thorax 
they converge venttally a,nd dorsally to fonn t-,o very powerful n1nscles, 
which tun posteriorly over the abdomen. 

'l'he branchial sac is rather wide. It has about 12 rows, of about 40 
stign1ata in each row. The stig1nata are moderately long, and are 
regular. The transverse vessels are strong, and have horizontal mem-
branes attached to their inner edges (Pl. Pel I., fig. 2). 

'/'he dorsal laniina is represented by a series of exceedingly long and 
closely-placed languets (Pl. Pel. I., fig. 3), each being at least 0·5 mm. 
Jo,1g. There are about 20. They taper fron1 a very ,"ride base to a fine 
1>0int, and are covered with latge cilia. 

The tentacles are 24 in number, and are of two sizes, placed alternately. 
The larger ones vary in size. 

'l'he alime11 tary canal forms a very long, narrow U-shaped loop. The 
very long resophagus runs back to a posteriorly-placed stomach, from 
which the long, thin-walled intestine passes forwards, to end near the 
atrial al;le1·ture. The stomach wall is folded longitudinally. 

'l'he re1Jrod1tctive organs lie in the intestinal loop, and extend a little 
beyond it posteriorly. 

Loccility.-One colony of this species was in the collection from Port 
J ackson, 



,. 

-

CATALOGUE OF TUNICATA. 73 

Amaroucium protectans, n. sp., P l. Pel. III., figs. 7-10. 

External appearance. The colony is thick, massive, dome-like, and 
not stalked. On its lower surface it is concave ,vhere it is slightly 
attached to the dorsal surface of the crab Dro1ni,a, excavata, Haswell 
(Pl. Pel. III., fig. 7). The upper surface is strongly convex, and has the 
Ascidiozooids scattered all over it. The colour is a dull yellowish grey, 
in some cases being darker towards the lower part of the colony from 
the presence of imbedded sand grains. The average dimensions of two 
shapes of colony are as follows:-

A. B. 
Length (height) ... 4·5 cm. 5·5 cm. 
Breadth ... 10·0 cm. ... 7·5 cm . 
Thickness 7·5 cm. ... 6·5 cm. 

The A.scidiozooiils are about 1 cm. to 1·5 cm. in length and 1·5 mm. in 
breadth. They lie in the test at right angles to the surface. The body 
is divided into thorax, abdomen, and a short post-abdomen (Pl. Pel. III., 
fig . 8) terminating in a vascular appendage, which, in some cases, is long, 
branched, and budding. 

The test has many bladder cells, but no pigment cells. The small 
test cells are chiefly spherical, and are not very numerous. 

The 11u111itle has strong longitudinally-running muscle fibres over the 
post-abdomen, and both longitudinal and transverse fibres are present in 
the mantle over the branchial sac, the transverse bundles being very 
closely placed. Sometimes the mantle over the branchial sac is marked 
·with black pigment spots. 

The branchi,a,l sac has about 10 rows of long, narrow stigmata (Pl. 
Pel. III. , fig. 10). The transverse vessels bear large horizontal mem-
branes. There are usually a series of tailed larvre placed in a single row 
along the thorax. 

The dorsal la11iina is reptesented by a series of rather long languets, 
set about their own length apart, opposite the transverse vessels (Pl. 
Pel, III., fig . 9). 

The tentacles are 24 in nu1nber and of three sizes, 6 large, 6 medium, 
and 12 very much s111aller, which arise on a level anterior to the others. 

Al·inientary canal. The <:esophagus is long and has its wall thrown 
into transverse folds; and before entering the stomach it narrows con-
siderably. The stomach is globular or oval, and has its ,,·all longi-
tudinally grooved (Pl. Pel. I II., fig. 8). The intestine is narrow on first 
lettving the stoniach, and runs for a short distance posteriorly, and then 
becomes rapidly wider and thin-,vttlled, ftncl l'nns ttnteriorly alongside the 
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long resophagus to the dorsal edge of the branchial sac. I t is constricted 
at intervals. 

Reprod~wtive organs. The masses of spermatic vesicles lie on the 
posterior edge of the abdomen and extend over the intestine. The vas 
deferens is large and conspicuous. 

Locality.- There are half-a-dozen colonies of this species from Port 
J ackson. 

I n Natnre for February 6th, 1890, Dr. R. v. Lendenfeld ,vrote a 
letter dra,ving attention to the fact that in the Australian seas there is a 
crab which attaches a large Ascidian to its back for protective purposes. 
I n the following number of Natnre, vol. XL!., p. 344, I had a letter on 
the subject,. from which I quote the following as to the present species of 
Arnaroiwiuni :-

" The Compound Ascidian referred to by Dr. R . v. Lendenfeld in 
yesterday's Nature (p. 317) is one of the Polyclinidre and probably a new 
species. It belongs to the genus Atopogaster, and is closely related to 
A. infonnis ('Challenger' Report, Part II., p. 171). 

"I have before me now five good specimens of the crab and Ascidian 
(the crab in. this case is Droniia excal'ata, Haswell) dredged in Port 
J ackson, and sent to me by the Australian lVfuseu1n, Sydney; they 
measure as follows :-

SPECIMEN CRAB AscroIAN 
(greatest diameter) (length breadth height) 

cm. cm. cm. cm. 
A ... 4 . .. 10 X 8 X 5 
B ... 3·5 10 X 6 X 5 
C 2·5 8 X 6 X 5·5 
D 2·5 6 X 6 X 5 
E 2·5 ... 5·5 X 4·5 X 3 

" In the largest of them the Ascidian seems to be quite t,venty times 
the size of the crab. 

" I notice in these specimens that the last pair of thoracic legs 0£ the 
crab, which are much larger than the preceding pair, a,re turned up 
dorsally, and are so firmly embedded and attached by their sharp cla,vs 
in the test of the Ascidian, that it is easier to disarticulate them than to 
loosen their hold." . 

At that time I thought I could put the species in my "Challenge1· " 
genus Ato1Jogaster, but I no,v consider that it will be safer to regard it as 
an .11?na1·ouciu1n. 

◄ 
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Amaroucium distomoides, n. sp., Pl. Pel. IV., figs. 7-13. 
External appearance. The colony is of oblong massive form, attached 

by a small area at one end and rounded at the other. It is of a yellowish 
grey colour, and the numerous small yellow Ascidiozooids are con-
spicuous over the greater part of the surface. The colony is soft and 
easily deformed. The length is 7·3 cm., the breadth 3·2 cm., and the 
thickness 1·7 cm. 

The Ascicl-iozooids are small as seen on the surface, and are very 
numerous. They a.re arranged in definite systetns (Pl. Pel. IV., fig. 7), 
which are in some places circular or stellate in outline, but in other parts 
become larger and more complicated, and then foTm branched lines and 
networks. Cloaca! passages are visible in places running through the 
test. The Ascidiozooids are of an opaque yello,v colour, and show dis-
tinctly against the grey test. The body is divided into thorax, abdomen, 
and post-abdomen (fig. 11). The thorax and abdotnen are about 2 mm. 
in length and the post-abdomen may be: about 8 mm., or even longer, 
and very slender. The thorax and abdomen run at right angles to the 
surface, but the post-abdo111en soon turns down,vards and runs vertically 
through the centre of the colony. The post-abdomen terminates in a 
delicate vascular appendage. The brancbial apertul'e has 6 lobes, the 
atrial has one large tri-lobed languet. The atrial aperture is dorsal. 

The test is soft. It contains inany bladder cells (Pl. Pel. IV., figs. 
8 and 9). There are ,vhite pig1nent cells, and many small stellate and 
spherical test cells. The outer la,yer of the test is firmer, and forms a 
membrane. 

The 1na11,tle has muscle fibres running longitudinally over the 
branchial sac, and also 2 or 3 transverse bands. The mantle is very 
delicate over the abdomen ancl strong again on the post-abdomen, where 
there are about 10 longitudinal muscle bands. It is crowded with 
yellow pigment cells, which, in some Ascidiozooids, are aggregated to 
form stellate and branched masses (Pl. Pel. IV., fig. 10). 

The branichial sao has the ventral edge prolonged backwards, so that 
the posterior end of the endostyle projects (fig. 11). There are 3 01· 4 
ro,vs of long, nartO\V stigmata, each about ten times as long as ,vide. 
The transverse vessels bear horizontal n1embranes (fig. 12). 

'l'lte dorsal la,1nina is represented by a series of languets set rather 
more than their own length apart (fig. 12). 

The tentacles are 14 in number, alteTnately large and small. 
The dorsal tiibercle is placed close to the base of a tentacle, as there 

1s no peritubercular area, and the peri-pharyngeal bands co1ne far 
anteriorly. The opening leads into a \Yi<l.e iufu.ndibulum (.fig. 13). 
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Alirnentary canal. The cesophagus curves round ventrally, and 
enters the stomach on the side. The stomach is oval and lies 
transversely (fig. 11). It has 3 or 4 longitudinal folds on each side. 
The intestine is rather na1-ro·w, and runs first posteriorly and then widens 
suddenly into a thick-walled heart-shaped cavity, which tapers off into 
the intestine, which then turns anteriorly and runs up the dorsal 
side of the thorax, nearly as far as the atrial languet. The rectum 
is wider than the intestine, but very thin-walled, so that the frecal 
pellets show through distinctly. 

Reproductive organs. None of the Ascidiozooids examined showed 
any trace of reproductive organs in the post-abdomen. Vascular append-
ages are present, budding freely, both from the ends and sides of the 
post-abdomen (fig. 11). . 

L ocavity.-Port Jackson; one colony. 

Amaroucium anomalum, n. sp., Pl. Pel. III. , figs. 11-16. 
External ap11ea1·a,nce. The colony is small, and of nearly globular 

form. It is attached to the side of a small sponge (Pl. Pel. III. , fig. 11). 
The colony is of a light grey colotu·, the Ascidiozooids showing through 
of a darker tint. The anterior ends of the Ascidiozooids are all at the 
upper end, which is twisted over to one side. The rest of the colony is 
smoother and more compact. The length of the colony is 1·5 cn1., and 
the breadth 1·2 cm. 

The Ascicl,iozooids are set at right angles to the sm·face, and are all 
nearly parallel in position. The thorax and abdomen measure about 
7 mm., and the post-abdomen about 5 mm. (fig. 14). 

The test is soft and gelatinous round the anterior ends of the Ascidio-
zooids. On the rest of the colony it is finu and compact. It contains 
no bladder cells and no pigment cells, but many rather large test cells. 
The test is traversed by vasculal' appendages arising from the post-
abdon1eu of the Ascidiozooids, ·which run almost parallel with one 
another towards the lower end of the colony, and give off, usually alter-
nately, short lateral branches, which bear clumps of tenninal bulbs 
(see fig. 16). There seems to be no anasto1nosis bet,veen the various 
branches. The ectoderm covering these vessels is distinctly colun1nar. 

The rnantte is very st.rong and muscular. The thorax has longitudinal 
fibres, and also transverse bands running round batween the rows of 
stig111ata. The longitudinal muscle bands are strong over the post-
abdon1en. 

The branohicit ~cw is ntthct opaque. There arc 9 or 10 rows of 

I: 
I 
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stigmata, and about 40 in a row on each side. The stigmata are fairly 
wide, but are seven times as long as wide (fig. 13). They are rather 
wider than the thickness of the inter-stign1atic vessels. The transverse 
vessels bear narrow horizontal membranes. 

The dorsal la1n1:na, is represented by about 10 closely-placed languets 
(fig. 12), with large out-spreading bases, and reaching a length of 
about 0·3 mm. 

The te1itacles are all similar. There are about a dozen. 
The alimentary canal has a very long and nan·ow oosophagus, which 

enters a heart-shaped stomach at its wider end (fig. 14). The stomach 
has 4 longitudinal folds in all. The posterior end of the stomach passes 
by a narrow constriction into the intestine, which widens again suddenly. 
The intestine runs posteriorly, and then at its most posterior point it, 
in some cases, widens again slightly. It then turns anteriorly, and 
becomes narrow for some distance, and then finally s·wells into the wide, 
thin-walled rectum, which runs up the dorsal edge of the thorax. The 
gland running over the intestine (fig. 15) is unusually large, and can be 
clearly seen with a 1 in. objective. Its duct seems wide and flattened, 
or ribbon-shaped. 

The 1reproductii·e organs are not present in all Ascidiozooids. When 
present, the post-abdo1nen is filled with spermatic vesicles up to the 
bend of the intestine. The masses have a polygonal shape, and fit 
closely side by side so as to form a long sausage-like mass. 

Locality.-I have one colony of this species fron1 Sydney harbour. 

The branched vascular appendages in the test are in a particularly 
interesting condition. They sho\\' an intermediate state between the 
straight unbranched vascular appendages of the Distomidre (e.g., Colella) 
and the b::.-anched anastomosing vessels of the Botryllidre ; while, from 
the presence of a post-abdomen, the species clearly belongs to the Poly-
clinidre. It may possibly be the form alluded to, but not fully described, 
by Macdona.ld under the name of "Polyclinoides "-a name which has 
been proposed several times over by various authors. 

Polyclinum, Sav., 1816. 
I place the follo,ving seven species, which seem to be undescribed, in 

this genus, chiefly on fLccount of the stomach walls not sbo"'ring any 
grooves or thickenings. 

Polyclinum clava, n. sp., Pl. Pel. I., figs. 5-8. 
External appearance. The colony consists of an ovate Ascicliarium 

borne on a stout peduncle, which tapers downwards to a narrow base of 
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attachment (Pl. Pel. I., fig. 5). The widest part is about the middle of 
the Ascidiarium. Thete is no marked line of demarcation at tb_e top 
of the peduncle. The colour is light yellowish grey all over, except close 
to the point of attachment, ,vhere it is a little darker. The dimensions 
of the larger colony are :- LengLh of Ascidiarium 6 cm., breadth 4·7 cm., 
thickness 4·5 cm. Length of peduncle 4 cm., thickness 2·5 cm., tapering 
down to 1·3 cm. 

The Ascidiozooids are scattered irregularly. They are large, being 1·5 
cm. in length and 1·5 mm. in breadth. The thorax is only half as long 
as the long, narrow ahdomen (fig. 6). They are all retracted, so as to lie 
deeply in the test, and in some the thorax is much contracted. The long 
bodies of the Ascidiozooids penetrate the test in all directions. 

The test contains many bladder cells and large test cells. There are 
no pigment cells. 

The 11iantk is strong over the thorax. It is provided with longi-
tudinal muscle bands running with regularity dow·n the thorax and 
bifurcating at the base of the branchial siphon. The apertures are 
6-lobed. An incubatory po,1ch is present, but no tailed larvro were seen. 

The branchial sac has about 10 rows of stigmata, with 15 in each row. 
The stigmata are about 8 times as long as wide. Narrow horizontal 
membranes are present, running along the transverse vessels (fig. 7). 

The dorsal laniina is represented by a long series of closely-placed, 
rather small languets (fig. 8). 

The tentacles are 1-1 in number and of 2 sizes, placed alternately. The 
large1· ones are not all of the same size, and one of them (placed laterally) 
is much larger than the rest. 

The dorsal tnbercle has a simple cil:cular opening. 
The alinientary canal forms a very long and narrow loop, rather wider 

posteriorly than ·where it joins the thorax (fig. 6). The cesophagus and 
intestine are both very long and straight. The ovate sto1nach is placed 
posteriorly. 

The reprocluctii·e organs are placed in the intestinal loop, the spermatic 
vesicles being posterior to the ovary. The spermatic vesicles are 
arranged in grape-like clusters. They are small and numerous, while the 
ova are few and large. In the younger Ascidiozooids the ova are rather 
more numerous and the spermatic vesicles fewer and smaller. It is 
evident that the Asci.diozooids are protogynous. 

Locality.-Port Jackson; two specimens. The second is only about 
half the size of the one measured. 
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Polyclinum giganteum, n. sp., Pl. P el. I I., figs. 1 and 2. 

External appearance. The colony consists of a short, thick peduncle, 
bearing a pyriform or ovate massive Ascidiarium. The peduncle narrows 
to its point of attachment, and is of a darker grey than the upper part of 
the colony. It is slightly encrusted with sand on its surface. The colour 
of the Ascidiarium is a light yellowish grey. Its consistency is soft and 
spongy, and it is readily deformed (fig. 1). The dimensions are as 
follows :-Length of Ascidiarium 7 cm., breadth 4·5 cm., thickness 3·3 
cm. Length of peduncle 3·5 cn1., thickness 2 cm. 

The .Ascicliozooids are not much ret1·acted. They are scattered over 
the surface. Each is about 6 mm. in length and 2 mm. in breadth. The 
abdomen is twice as long as the thorax. The vascular appendages are 
very long, and some have buds. 

The test is rather firmer on the outside than inside. The small test 
cells are spherical, fusiform, and stellate. There are no pigment cells, 
and very few bladder cells. 

The 1nantle is strong and rather contracted on the thorax. It has 
longitudinal 1nuscle bands (formed of t,vo fibres each), which run with 
regularity over the thorax. 

The branchial sac is very opaque and corrugated, being throvn1 into 
folds and obscured by the contracted state of the mantle. The stigmata 
are about 8 or 9 ti1nes as long as broad. 

The clorsal lam,ina is represented by a large number of short and 
very closely-placed languets. 

The tentacles are about 20 in number, and are of 2 sizes, placed 
alternately. 

The dorsal t1tbercle has a sin1ple circular or oval opening. 
The al,imentary canal forms a narrow loop. The thick - walled 

resophagus passes back to the posteriorly-placed simple stomach, from 
which the delicate intestine runs anteriorly and dorsally, to end about 
one-third of the ,vay up the thorax. 

The 1·eprocb1cti11e organs lie in the intestinal loop. The spermatic 
vesicles a.re numerous, and closely placed. 

Locality .-P ort Jackson ; two colonies. 

The larger colony (fig. ·2) measures 11 cm. by 9 cm. by 4 cm. The 
figure represents it nearly natural size. The other colony (:fig. 1) is 
smalle1·1 and has the anterioT·ends of the Ascidiozooids more distinctly 
llH\.rked. 
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Polyclinum globosum, n. sp., Pl. Pel. II. , figs. 3-8. 

External appearance. The shape of the colony is like that of many 
Fungi, and consists of a short and very stout peduncle, bearing a 
massive dome-shaped Ascidiarium. The Ascidiarium has its length, 
breadth, and thickness about equal. Its top is convex, and not pointed. 
It is of greyish white colour, and is fail:ly hard and elastic. The 
peduncle is covered externally with sand grains (fig. 3). It is of a very 
dark grey colour, and is about twice as thick as its length. The 
dimensions are as follows :-Length of Ascidiarium 5·3 cm., breadth 
5·5 cm., thickness 5·0 cm. Length of peduncle 2·7 cm., thickness 
3 to 5 cm. 

The Ascid-iozooicls have retracted about 5 mm. from the surface 
(fig. 4). They measure 1·2 cm. in length and 1·5 mm. in breadth. 
The abdomen is twice or t,vo and a half times the length of the thorax 
(fig. 5). The vascular appendages are filled ,vith blood corpuscles, and 
are bndding. Numerous ta.iled larvre and embryos are to be found in 
the incubatory pouches. The avera.ge length of the tailed larva is 1 mm., 
and the breadth at the broadest end is 0·67 mm. (see :fig. 8). 

The test contains many bladder cells with fusiform nuclei. There 
are rather large test cells, but no pigment cells. 

The 'mantle is exceedingly thick and strong, and is much contracted. 
It has longitudinal muscle bands (of two fibres each) running with 
regularity over the branchial sac and bifurcating at the branchial 
sphincter. 

The branchial sac is very much corrugated and obscured by the 
contraction of the mantle. The longitudinal vessels are wider than the 
stigmata (fig. 7), which are about nine or ten times as long as ,vide. 
There are 8 transverse vessels in the branchial sac. 

The dorsal la1nina is represented by a series of s1nall, tentacular 
languets, placed about their own length apart (:fig. 6). 

The tentacles are rather short and stiff. There are 8 or 10 all of the 
' same size. 

The ali1nentary canal is a long, simple loop, like that of the last fe,v 
species, having a thick-walled cesophagus, and a thin-walled intestine; 
while there is a simple ovate stomach placed posteriorly. The rectum 
only reaches the posterior end of the thorax (fig. 5) . 

The reprod1wtive organs lie in the intestinal loop. Ova, spermatic 
vesicles, and tailed larvre are all present in the same Ascidiozooids. 

Locality.-Port Jackson; three colonies. 

... 
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This species and the last clescribecl are undoubtedly very closely 
related; if, indeed, they are distinct. They differ chiefly in theit 
tentacles and the dorsal la,ngnets, and these may possibly, when 1nore 
specimens come to be examined, be found to vaty considerably. In 
the meantime, I think it best to describe both forms fully, even though 
it may afterwards become necessary to unite them under one specific 
name. 

Polyclinum complanatum, n. sp., Pl. Pel. I., figs. 9-12. 
External appearance. The colony is very ,vide and flat, but has 

evidently, in the only speci1nen, been very much distorted by pressure 
from above downwards. The peduncle has been pressed up against the 
Ascidiariu1n, and its wide base of attachment is now concave (Pl. Pel. I., 
fig. 9). The Ascidiarium is almost rectangular in outline, and is of a 
yellowish white colour. The peduncle is rather greyer, and is slightly 
encrusted with sand. The dimensions are as follo,vs :-Length of 
Ascidiarium 3·5 cm., breadth 10 cm., thickness 8 cm. Length of 
peduncle 2 cm., thickness 4 cm. 

The Ascicliozooids are from 7 to 15 mm. in length, and are 1·5 mm. in 
breadth. They lie principally near the base of the Ascidiarium, but are 
not much retracted from the surface, the two apertures being very 
distinctly visible. The body consists of thorax, abdomen, and a short 
post-abdomen, with vascular appendage (fig. 10). The abdomen is 
twice or more the length of the thorax. The vascular appendages are 
branched. Incubatory pouches crowded with embryos may be present. 

The test contains numerous large spherical, stellate, and fusiform test 
cells. 

The 111,antle has longitudinal muscle bands, which run over the thorax 
and bifurcate near the branchial siphon, each half then joining with the 
neighbouring half under the sphincter muscle. 

The branchial sac is very opaque, and is corrugated on account of the 
contraction of the mantle over it. The stigmata are very long, about eight 
or nine times their ,vidth (fig. 11). The inter-stigmatic vessels are nari·o,v. 

The dorsal lamina is represented by a series of slender languets, 
which may be coiled (fig. 12), and are set rather less than their own 
length apart. 

The tentacles are about 12 in number, and all of one size. 
The alim,entary canal consists of a long cesophagus, a simple and wide 

stomach, and a thin-walled intestine, ,vhich only reaches a little way up 
the thorax (fig. 10). It is usually distended with faecal pellets. 
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The reprodnctive organs, both ova and spermatic vesicles, lie in the 
short, stout post-abdomen behind the intestinal loop. 

L ocaUty.-Port Jackson. A single colony attached to the carapace 
of a Dromia, 1882. 

Polyclinum fuscum, n. sp., P l. P el. III., figs. 1- 6. 
External appearance. The colony consists of a short, wide peduncle, 

supporting a globular, massive Ascidiarium. The single colony is im-
perfect, about one-third, at least, of the head having been cut off. The 
·whole colony is of a dark brown colour. The peduncle is encrusted ·with 
dark yellowish brown sand and shell fragments, &o. The lower 3 cm. of 
the Ascidiarium has no apertures of Ascidiozooids in it, but is smooth 
test externally. This region is partly encrusted with foreign bodies. The 
dimensions are :-Length of Ascidiarium 10 cm., breadth probably 10 to 
12 cm., thickness 6·5 cm. Length of peduncle 3·5 cm., breadth 7 cm., 
thickness 3·5 cm. 

The Ascidiozooids are all slightly retracted, but are not more than 
5 mm. from the surface. They are closely placed all over the surface, 
except in the basal 3 cm. They are very long, varying from 1·5 to 2·5 
cm., antero-posteriorly; of this the thorax is 3 or 4 mm. only. An 
incubatory pouch is present, containing about 4 tailed larvre (fig. 2). 

The test contains bladder cells and many brown pigment cells (fig. 3). 
The test cells are few and small. There are also numerous crystals, 
which are probably due to post-mortem changes. 

The mantle is delicate, and is not pigmented. The muscle bands of 
the thorax run longitudinally only. 

The branchial sac is long and rather narrow. The stigmata are long 
and narrow, being about eight or nine times as long as wide (fig. 4). The 
branchial sac is rather corrugated and opaque. There are about 12 rows 
of stigmata. 

The dorsal laniina is represented by about 12 languets, which are set 
three-quarters of the length apart. Each is about 0·2 or 0·3 mm. in 
length and rather stout (fig. 5). 

The tentacles are 24 in nun1ber. There is one very large tentacle and 
5 others on a level with it ; while further back, and alternating with 
these 6, are 6 others of about the same size as the 5 first ; then still 
further back are 12 very small and stiff tentacles, alternating with the 
other 12 (see fig. 6). 

The alinientary canal forms a long, narrow loop four or five times as 
long as the branchial sac. The stomach is simple. The intestine only 
reaches a very short way up the thorax. 
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The reprodiwtive organs are placed in a short post-abdomen behind 
the intestinal loop (fig. 2). 

Locality .-Port Jackson ; one colony. 

Polyclinum prunum, n. sp., Pl. Pel. IV., figs. 14-16. 

External appearance. The colony consists of a globular mass placed 
on a short peduncle. The surface is smooth a.nd even, and the Ascidio-
zooids are inconspicuous. The colour is a dull yellowish grey, the 
peduncle being slightly darker and encrusted with sand (fig. 14). Length 
4·6 cm., breadth 5·2 cm., thickness 3·5 cm. Length of peduncle 1 cm., 
thickness of peduncle 1 ·2 cm. · 

The Ascidiozooids are retracted into the test; each is about 7 mm. in 
length, and is divided into thorax, abdomen, and post-abdomen (fig. 15). 
Tailed larvre are present in the thorax. 

The test is much crowded with test cells, many of which are fusiform. 
There are no bladder cells and no vessels, but a few yellow pigment 
cells are present. The outer layer forms a firm membrane over the 
much softer mass inside. 

The mantle is opaque. Longitudinal muscle fibres i-un over the 
thorax, and stronger ones along the post-abdomen. The branchial 
aperture has 6 lobes; the atrial aperture is rather irregularly lobed. 

The branchial sac is very opaque, and much corrugated. There axe 
many rows of small stigmata, which are about twice as long as wide. 
The stigmata are wider than the inter-stigmatic vessels (fig. 16). 

The dorsal lannina is i-epresented by long slender languets, one 
opposite each transverse vessel (fig. 16). 

The tentacles are very ntunerous. There are more than 20, closely 
placed, and of different sizes. 

The dorsal tu,bercle has a small triangular opening. The neural gland 
is large. 

The alimentary canal has a short resophagus, entering a cordate 
stomach placed with the wider end posterior. The stomach wall is not 
gt·ooved (fig. 15). The wide intestine runs for some distance posteriorly, 
and then turns and ends about two-thirds of the way up the dorsal edge 
of the branchial sac. 

The reprodiwtive. organs consist of many spermatic vesicles, placed in 
the post-abdomen, with a conspicuous vas deferens and a few ova. 
(fig. 15). 

Locality.-Port Jackson; one colony . 
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(?) Polyclinum nigrum, n. sp., Pl. Pel. I ., figs. 13-16. 

Externa,l appearance. The colony is encrusting and expanded hori-
zontally, of roughly ovate form, and with a convex upper surface. The 
irregular lower surface is attached to some small oyster shells, barnacles, 
and pieces of stone, which are all more or less grown over by the test. 
The colour is a very dark slatey or indigo blue, so dark as to be almost 
black in parts. The upper surface is smooth and glossy. The extreme 
length of the colony is 10 cm., the greatest breadth about 4·5 cm., the 
greatest thickness 3 cm., and the usual thickness about 1·5 cm. 

The A.scidiozooids are scattered evenly over the whole upper surface, 
but are not arranged in systems. They lie at right angles to the surface. 
They are about 5 mm. in length, the thorax being from 2 to 3 mm. long 
(fig. 14). The post-abdomen is very short. It gives off a narrow vas-
cular appendage, which runs for some distance through the test. 

1'he test is firm and cartilaginous. Bladder cells are present (fig. 15), 
and many dark-coloured pigment cells. The test cells are large and very 
numerous, so that the test looks cro,vded. The muscle bands are strong 
and opaque. 

'J'he 11iantle is rather muscular and is pigmented. Both longitudinal 
and transverse fibres are present on the thorax, while longitudinal are on 
the post-abdomen. The atrial siphon is very long, ·while the branchial 
is short. The branchial aperture is 6-lobed and the atrial 4-lobed (fig. 14). 

The branckial sac is exceedingly opaque and contracted. The stigmata 
are very long, about nine or ten times as long as they are wide (fig. 16). 

The dorsal lamina is represented by about half-a-dozen large, strong 
languets. The most anterior languet is shorter than the rest and wider 
at the base (fig. 16, a.l.). 

The tentacles are 10 in number, alternately larger and smaller. 
The alitnentary canal forms a very long loop (fig. 14). The narrow 

cesophagus leads to a somewhat cordate, thick-walled stomach, the wider 
end of which is anterior. The intestine is narrow and thin-walled on 
first leaving the stomach, and becomes wider and thick-walled towards 
the posterior end of the loop. It then turns anteriorly and becomes 
undulating in its course, and then finally straight. It crosses over the 
cesophagus to reach the dorsal side of the branchial sac. 

'J'he 1·eprodiictive organs lie in the very short post-abdomen, and extend 
forwards into the intestinal loop. Only male organs were found. 

Locality.-There is one specimen of this species in the collection. It 
is labelled "72, Naucluse, Port Jackson, John Brazier, F.L,S," 
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Psammaplidium, Hexdman, 1886. 
This includes those species where a great part of the bulk of the 

test is made up of imbedded and encrusting sand grains. Nine species 
were previously known, and this collection has added 5 more. 

Psammaplidium solidum, Herdinan/' Pl. Pel. V., figs. 1-5. 
Colony rather massive, formed of thick lumps, with few lobes, 

scarcely branched (fig. 1). No visible place of attachment. Ends of 
Ascidiozooids visible on the SUl'face, closely crowded together. No 
common cloacal apertures seen. Closely covered with encrusting and 
imbedded sand grains. Surface rather smooth and glistening in parts. 
Colour a grey sand tint. Length about 8 cm., breadth 4·5 cm., thickness 
1 cm. 

Test thickly encrusted vvith sand gi·ains and other foreign particles, 
which penetrate into the centre of the colony. Outel' htyer rather 
tougher than the rest, so as to form a membrane. No bladder cells, 
pigment cells or vessels visible in test; test cells small and not very 
numerous (fig. 2). 

Ascidiozooids placed at right angles to the surface, small. The 
thorax is about 0·7 n1m. long, and the post-abdomen is very short (fig. 3). 
The branchial aperture is distinctly 6-lobed. 

The niantle has the majority of the muscle fibres running longitudi-
nally; there are a fe,v transvexse bundles on the thorax. Atrial languet 
either very small or absent. 

The branchial sac has both transverse and inter-stigmatic vessels 
very narro,v (fig. 5), and the stigmata remarkably wide, the ·width being 
nearly half their length. 

Tentacles about 12 in number, short and stout (fig. 4). 
Endostyle throva1 into a series of close lateral undulations (fig_ 3). 
il.li1nentary canal ·with a long, narrow cesophagus, and a stomach 

with about 6 longitudinal ridges, intestine thick-"ralled, rectum thinner, 
with oval black pellets of faecal matter. 

Gonads in short post-abdomen, just belo,v loop of intestine. Both 
spermatic vesicles and \,\~ell-developed ova were present, and there were 
large tailed larvfe in the peribranchial cavity. 

Locality.-Port Jackson; one colony. 

Psammaplidium lobatum, Herd.man,+ Pl. Pel. V., figs 6-12. 
Colony large, irregularly-lobed, slightly branched, and erect, the 

* ".Revision," lS.91, p. 620. 
t '' Revi~io11," 1891, p. 620. 
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branches ending in rounded knobs (fig. 6) ; attached by a small but flat 
and slightly expanded base (fig. 7). Ascidiozooids visible on surface, but 
no arrangement in systems seen. Surface closely encrusted with sand 
grains all over. Colour sandy grey. Length about 13 cm., breadth of 
colony about 4 cm., thickness of a branch about ·5 cm. 

Test not very brittle, but containing much imbedded and encrusting 
foreign matter, so as to be perfectly opaque. Outer layer of test rather 
:firmer than the rest. No bladder cells, no pigment cells, and no vessels 
visible. Small test cells numerous (fig. 10). 

Ascidiozooids about 3 mm. long. Thorax about 1 mm, abdomen 
longer, and post-abdomen very short (fig. 8). 

JJ,Jantle rather corrugated and opaque, both longitudinal and trans-
verse muscle bundles are present. 

Branchial sac with about 8 rows of stigmata. Stigmata narrow, 
much narrower than the inter-stigmatic vessels. Transverse vessels 
moderately wide, and containing muscle fibres (fig 11). 

Endostyle conspicuous and convoluted. 
Dorsal lamina represented by a number of closely-set languets. They 

are rather large and widen at their bases (fig. 9). 
Tentacles 10 or 12, of two sizes, placed alternately., 
Alitnentary canal with a, short cesopbagus leading to an oval, opaque, 

smooth-walled stomach (fig. 8). Intestine narro,v, rectum wider, and 
full of black faecal pellets. 

Gonads consisting of a mass of spermatic vesicles. No ova ·were 
seen ; but the -peribranchial cavity contained many tailed larvre, which 
rather points to a protogynous condition. The larva has rather a 
sho1·t tail, three adhering papillffi in front, and a single plane-convex 
black sense organ placed far back in the body (fig. 12). 

Locality.-Port Jackson; several colonies and fragments. 

Psammaplidium fragile, Herdman/' Pl. Pel. VI., figs. 10-14. 
Colony massive, being an irregularly-lobed, rather brittle mass (fig. 10), 

closely encrusted ancl permeated ,vith sand, except in the centre. Ascidio-
zooids visible on the surface, but not in systems, and no common cloacal 
cavities seen. Surface irregular, but rather smooth. Colour sandy grey. 
Length 10 mu., breadth 4 cm., thickness from 5 mm. to 10 mm. 

Test. A narrow axial band of test in the centre of the colony, and 
posterior to the bodies of the Ascidiozooids, contains scarcely any sand, 
and is of a dark bluish grey colour (fig. 11). No pigment cells, bladder 

" ''Revision," 1891, p. 620. 
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cells, nor vessels are visible. lviany small, round test cells are present in 
the matrix. The outer layer is, as usual, firmer than the rest. 

Asoidiozooids about 3 mm. long, set at right angles to the surface. 
Thorax 1 mm. long, abdomen nearly twice as long, post-abdomen very 
short (fig. 12). 

Mantle very thick, opaque, contracted. Most of the muscle bundles 
on the thorax are longitudinal, only a few feebler ones run transversely. 
The brancbial aperture is distinctly 6-]obed; the atrial aperture has no 
perceptible languet. 

Branohial sac rather opaque in its contracted state. Stigmata about 
as wide as the inter-stigmatic vessels ; they get much smaller to,vards 
the ventral edge of the sac (fig. 13). Muscle fibres run along the trans-
verse vessels. 

Tentacles, 20; 5 larger, with 3 smaller one~ alternating ,vith each 
larger (fig. 14). 

A.linwntary canal with a narrow cesophagus leading to an oval, thick-
walled, but smooth stomach. The intestine is narro,v ,vhere it leaves 
the stomach, but soon ,videns. It is narrower again at the posterior 
end, ,vhere it turns anteriorly; and then widens to become the rectu1n, 
which passes alo1tg the ventral edge of the stomach, and then crosses the 
cesophagus to end on the dorsal edge of the thorax (fig. 12). 

The gonads lie in the very short post-abdo1nen, and have both ova and 
spermatic vesicles. There are large tailed larvre in the peribrancbial 
cavity. 

Locality.-Port Jackson; one colony and a fragment. 

Psammaplidium incrustans, Herdman/' Pl. Pel. VI., figs. 1-6. 
Colony thin and encrusting, ,vith a fe,v irregular lobes arising iron1 its 

surface (fig. 1). No Ascicliozooids on the lower attached suTface, ·which 
is covered ·with fragn1ents of foreign bodies. Upper surface sandy, ,vhile 
a middle layer of test between is free from sand, and of a blue grey 
colour (fig. 4). Surface of colony rough with sand; colour, sandy grey. 
Length about!; cm, breadth about 3·5 cm., thickness about ·5 cm. 

Test ,vith much imbedded sand on the upper and lower surfaces. 
Numerous s1nall test cells are present, but no pigment cells, bladder 
cells, nor vessels. 

A.scidiozooids about 3 mm. long, placed at right angles to the surface. 
Abdomen rather longer than thorax, and post-abdomen much shorter 
(fig. 5), in some cases practically absent. 

* "Revision," 1891, p. 620. 
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Mantle very strong and opaque in its contracted state. 
Branchial sac opaque and corrugated ; stigmata difficult to see ; they 

are small, and of about the same ·width as the vessels bet,veen them. 
Strong muscle bundles run along the transverse vessels (fig. 2). 

Dorsctl la1nina represented by languets, "·hich are not numerous, nor 
large; they are set about their own length apart (fig. 3). 

Tentacles 10 in number, of two sizes. 
The dorsal t1tbercle has a simple circular opening in this and other 

species of Psarnnnapliclium .. 
'l'he ali11zentary canal is 1·ather shorter than usual. A wide resophagus 

passes into a smooth-walled, ovate stomach, followed by a thin intestine 
,vith no differentiation into regions (fig. 5), and containing oval black 
pellets of frecal matter. The rectum crosses the resophagus to xeach the 
dorsal edge of the thorax. 

Gonads formed of masses of globular sperm a tic vesicles, with a long, 
thick-·walled vas deferens running up the dorsal edge of the abdomen (see 
fig. 5). No ova are visible. Tailed larvre are present in the peri-
branchial cavity. They have a single crescentic, pigmented sense organ, 
and 3 adhering papillre (fig. 6). 

Locality.-Port Stephen; one colony and some fragments. 

Psammaplidium pedunculatum, Herdman,~' 

Pl. Pel VI., figs. 7-9. 

Colony in the form of small, sandy, club-shaped masses, consisting 
of a stalk, with a flattened expansion at its free end (fig. 7). These 
little clubs are often joined in pairs by the bases of their stalks. The 
flattened fan-like head consists chiefly of test, with imbedded and 
encrusting sand grains. The Ascidiozooids do not reach to the free end 
of the colony in the preserved condition, and lie chiefly in the upper 
part of the stalk. The colour is sandy grey, the upper end being rather 
lighter than the stalk. Length 1·3 cm., breadth 4 mm., width of 
stalk 2 mm. 

'/'est small in amount, and very much occupied with sand. There 
are no bladder cells, pigment cells, nor vessels. The fusiform and 
spherical Lest cells a.re rather large. 

Ascidiozooids about 7 mm. long, and placed parallel to the length of 
the pedu11cle. 'l'horax not so long as abdomen, and post-abdomen very 
long, in some cases as long as thoxg,x and abdomen together (fig. 8). 

" " Revisiou," 1891, p. 620. 
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Mantle strong, and opaque in the contracted state. The 1nuscle 
fibres run longitudinally over the thorax. 

Branchial sao rather contracted and opaque. Stigmata rather long, 
about same width as inter-stigmatic vessels, and about seven times as 
long (fig. 9). 

Dorsal lamina represented by rather short, thick, dark languets, 
which are placed one on each transverse vessel (fig. 9). 

Tentacles about 20, of two sizes. There are 6 larger ones alternating 
with smaller ones, which are placed about two together; they are all 
rather small. 

Alimentary canal with a small, simple stomach, and a thin-walled 
undifferentiated intestine (fig. 8). 

Gonads, with 1nany masses of spermatic vesicles in the post-abdomen, 
and a very large and conspicuous brown-coloured vas deferens. 

Locality.-No label, probably Port Jackson; about 20 small colonies. 

[The following Polyclinidre have also been recorded from Australian 
seas:-

Si,gillina a1.istralis, Sav., Port Jackson. 
Atopogaster aurantiaca, Herdm., Bass Str. 
Polyolinu1n fu11gosu11i, Herdm., Port Jackson. 
P. depressuni, Herdm., Torres Str. 
P. glabrum, Sluiter, Amboina. 
P. hospitak, Sluiter, Thursday l s. 
Amarouciwm, albidm:rn, Herdm., Bass Str. 
A. Ritteri, Sluiter, Thursday Is. 
Psammaplidiu1n spongijornie, Herdm., Port J ackson. 
Ps. ovatu1n, H erdm., Torres Str. 
Ps. pyriforme, Herdm., N. Australia.] 

Family I I I. DIDEMNIDlE, Giard, 1872. 
Colony usually flat, thin, and encrusting, rarely thick and massive, 

never pedunculated. 
Systems complicated and irregular, inconspicuous, or absent. Co1nmon 

cloaca! apertures usually conspicuous. 
Ascidiozooids rather small, divided into two regions-thorax and 

abdomen. Branchial aperture 6-lobed ; atrial plain, or provided with an 
atrial languet. 

Test gelatinous or cartilaginous, usually containing stellate calcareous 
spicules. Ectodexmal processes \Yell-developed and provided with 
muscle fibres so as to form retractor muscles. 
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Branchial sac small and not well-developed. Rows of stigmata few, 
usually three or four (rarely six). 

Alirnentary canal united to thorax by a narrow neck. Stomach 
usually smooth-walled. 

Gonads placed alongside the intestinal loop. Ovary simple; ova 
large. 1\1:ale system consisting of a single large testis, around which the 
first part of the vas def erens is coiled spirally. 

Gemmation from the pyloric region ; thorax and abdomen of the new 
Ascidiozooid formed from separate buds. Embryonic blastogenesis rudi-
mentary only. 

The Didemnids in the collection seem to require the f ormci,tion of the 
three following ne,v species-all belonging to the large cosmopolitan 
genus Leptoclinii1n. 

Leptoclinum, 1'1. Edw., 1841. 

For characters, and list of existing species, see "Revision," p. 630. 

Leptoclinum incanum, n. sp., Pl. Did. I I. , figs. 1-6. 

The colonies are small, roundec1 or cylindrical masses, attached to 
various branches and other parts of sea-,\"eeds and Polyzoa and other 
Ascidians (fig. 1). They are very ,vhite, opaque, bard, ntther smooth, 
and encrusting. Branchial apertures of Ascidiozooids visible and slightly 
prominent, and stellate. Occasional irregularly-shaped cloaca! apertures 
are also visible (fig. 3). Length varying, usually from 1 to 2 c1n.; 
breadth, on the average, about 5 mm. 

Test very densely cro,vded. with an immense number of small, regular, 
sharp-pointed stellate calcareous spicules (fig. 2). These spicules are 
especially numerous on the surface and around the Ascidiozooids (fig. 6). 
No vessels and no bladder cells are Yisible. The spicnles are smaller in 
this species than in the two following species of Leptoclinu1n, but are 
far n1ore nun1erous, ancl consequently the colony is harder, and of a 
,vhiter colour. 

The Ascidiozooids a,re numerous, and Yertically placed. There is no 
regularity in their arrangement. The body is diYided into thorax and 
abdomen. The atrial aperture has a long languet. 

The mantle bas strong hranchial sphincters, and longitudinal muscle 
bundles on the thorax. There are retractor muscles fron1 the anterior 
end of the thorax. 

I 

J 
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The branchial sac has 4 rows of stigmata, witb 6 01· 7 in a row. The 
stigmata are small and rounded, and are about the sa1ue width as the 
vessels between (fig. 4). The transverse vessels have n1uscle fibres. 

The dorsal la11i-ina is represented by a few long a,nd slender languets. 
The tentacles are 10 in number- one larger dorsal and 9 very s1nall 

ones. 
The dorsal tubercle is a small circular opening i1n111ecliately behind 

the largest tentacle (fig. 6). 
The ali11ienta1·y canal has a thick-,valled cesophagus opening into an 

oval stomach, with very thick ,,·alls and no folds (fig. 5). 
Gonads, both ova and the usual spermatic vesicle, ,vith spirally 

coiled vas deferens, are present. No larne ,vere present. 
Loca1lity.-Port Jackson. A number of small colonies growing over 

other marine animals and sea-weeds. 

Leptoclinum fi.mbriatum, n. sp., Pl. Did. I., figs. 1-8. 
The colony is flat, encrusting and expanded, so as to be of consider-

able size (:fig. 1). It is of a dirty white colour, approaching in places a 
lavender grey. The surface is even, but not smooth, as all the numerous 
openings of Ascidiozooids form minute roughnesses. Cloaca! apertures 
are also present, and are ovate slits surrounded ,vith a fringe of fine 
processes (fig. 2). Size of a colony about 5 cm. each ,vay. 

Test crowded ,vith spicules, ,vhich are larger than those of the last 
species, but not so numerous and not so densely packed. Consequently 
the colony is not of such an opaque ·white tint. They become fe,ver 
in the deeper parts of the test (fig. 4), but are numerous again in the 
lo,ver surface, which is hard and stony. There is a small dense clump 
of spicules at each side of the thorax of each Ascicliozooid. The test 
has numerous test cells, and a few vessel-like appendages (fig. 3). 

The Ascidiozooids are numerous, closely placed, and rather large. 
They are distinctly visible on the surface, but there is no definite 
arrangement. The body is divided into thorax and abdomen (.fig. 6) . 

Tlie rnantle has strong sphincter muscles at the branchial ttpertures, 
delicate longitudinal fibres over the thorax (fig. 7), and strong retractor 
muscles running into the test. 

The branchial sac has 4 ro,vs of rather large stigmata (fig. 8), and 
there may be a 5th ro\\· of much shorter ones. The stigmata are rather 
wider than the vessels between. The1·e are 7 or 8 stigmata in a ro,v. 

The clorsal lctrnina is 1·epresented by a large languet on each traus• 
verse vessel (fig. 8). 
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Tentaoles 8, with the 2 lateral ones larger than the other 6. 
Dorsal tnbercle with a simple oval opening. 
Ali11wntary cana,l with a thick-,valled resophagus, leading to an oval, 

smooth-walled stomach. Pylorus narrow, intestine ,videns, runs along 
ventral edge of stomach, and then crosses resophagus to become the 
thin-walled rectum (fig. 6). 

Gonads . 1\1:asses of spermatic vesicles, ,vith thick spiral vas deferens 
and a few ova. 

Locality.-Port Jackson. One large and one small colony, apparently 
attached to a, piece of wood (? part of a pier). 

Leptoclinum patulum, n. sp., Pl. Did. II., figs. 7-12. 

Colony large, :fiat, expanded over the test of a large Simple Ascidian ; 
of a ·v,rhite colour, marbled over the surface with a network of grey-blue 
veins, which follow for the 1nost part the co1u-se of the common cloacal 
cavities (fig. 7). Length of the colony, 8 cni.; breadth, 5 cm. 

Test containing numerous calcareous spicules, ·which iire larger but 
not nearly so numerous as in the case of Leptocl,inu1n incanivni. The 
test, for a short ,vay round the branchial aperture, is ahnost free from 
spicules (fig. 9). There are many small circular and fusiform test cells 
(fig. 11). Occasional stellate cloacal apertures (fig. 8) are present. 

Ascidiozooicls arranged in lines alongside the branches of the common 
cloaca! cavities. Body divided into thorax and abdomen. 

Mantle ·with st1·ong branchial sphincters, and longitudinal muscle 
bundles over thorax and abdomen. 

Branchial sac with 4 rows of rather long, narrow stign1ata (fig. 10). 
1\1:uscles in the transverse vessels. 

Dorsal laniina represented by a short, thick languet on each trans-
verse vessel. 

Tentacles 10. In some very minute intermediate ones also occur. 
Dorsal tube1·cle with a small, circular opening. 
Aliuientary cano.l and gonads as usual, sto1nach globular (fig. 12). No 

larvre were seen. 

[The following Dide1nnidre have also been recorded fro1n Australian 
seas:-

Dideninu1n c1,urc1,ntiacuni. Herdm., Bass Str. 
LeptocliJn11,11i Jaoksoni, Rerd1n., Port Jackson. 
L. vsanunathodes, Sluiter, Thursday Is. 
L. pantherin11,111, Sluiter, Amboina. 
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L. pust1tlosit1n, Shuter, Amboina. 
L. torresii, Shriter, Thursday Is. 
L. s,iphoniat1i1n, Sluiter, Amboina. 
L. asteropu11i, Sluiter, Amboina. 
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There are no Diplosomidre in the collection, and the only one known 
from Australian seas is:-

Family IV. DIPLOSOMID.lE. 
Diptos01na Bayneri, Macd., Sydney.] 

Section B. HOLOSOMATA, Sluiter, {r 1895 (restricted 
Herdru., 1898). 

Compound Ascidians, in which the body is short and 
co1npact, the a.li1nentnry and rep1·ocluctive viscera being 
alongside the branchial sac. There are two families. 

Family I. POL YSTYELID.lE, Herdman, 1886. 
Colony massive or encrusting, sessile, 1·arely pedunculated, or formed 

of small masses connected by stolons. No common cloacal cavities 
present. 

Ascidiozooids large, and usually short-bodied, rarely with a distinct 
abdon1eu. Both apertures 4-lobed, anc1 opening directly to the exterior. 

Test finn and cartilaginous. 1\latrix generally fibrillated, test cells 
small and inconspicuous, bladder cells rarely or never present. Vessels 
abundant, branched, and provided with distinct terminal bulbs. 

Branchial sac large and ,yell-developed. Folds sometimes present. 
Internal longitudinal bars strong and fairly numerous . 

Dorsal la11iina in the forrn of a plain membrane. 
Tentacles numerous, simple. 
Ali11ientary canal usually placed alongside the branchial sac, rarely 

extending beyond it posteriorly. 
Gonads in the form of polycarps, .attached to or imbedded in the 

mantle, and projecting into the peribranchial cavity. 
Gemmiation effected by means of out-gro,vths from the mantle, which 

later become connected ·with the vascular prolongations from the Ascidio-
zooids into the common test. 

* I use Slniter's term in the restricted sense as defined above. Slniter wo1lld include 
also the Simple Ascidia.ns, 

• 
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Out of the six genera placed in this family in the Report on the 
" Challenger " Tunicata, only two are represented in the present collec-
tion; one being the "Challenger" genus Ohorizoconnu,s, of which there 
are three new species, and the other being the genus Goodsiria, to which 
one species is now added. The following table shows ho·w the genera 
and species of this family may be briefly distinguished, and indicates the 
position of the new· forms. For a discussion of the history and relations 
of the members of the family reference must be made to the "Challenger" 
Report.• 

Polystyelidre. 

Ascidiozooids projecting above the sur-
face of the test ... 

Ascidiozooids completely imbedded in 
the test .. . 

Ascidiozooids with no abdomen (Poly-
l styela) ... 

\Vith abdomen as long as thorax (Thy-
laci1t1n) ... 

{ 
It is doubtful whether the two species 

3 are really distinct . .. . . . . .. 

1 
Colony formed of small masses united by 

2 creeping stolons (Ohorizocorrn1tS) . .. 
Colony continuous, not broken up .. . 

{ 
Branchial sac having rudimenta,ry folds .. . 

4 Branchial sac with no rudimentary folds 

6 
J Atrial tentacles more than 20 in number 
l Atrial tentacles not more than 20 . .. 

{ 
16 branchial tentacles, 7 rows of stigmata 

7 10 brancbial tentacles, 10 rows of stigmata 

{ 
Colony thick and massive (Goodsfria) ... 

5 Colony thin and encrusting (Synstyela) ... 

{ 
Test encrusted with sandt 

8 Not encrusted ,vith sand . . . ... 

{ 
Flesh colour, marked with red ... 

9 Light grey, with bluish and pink tints 

• Part II. , p. 323; an<l Part III., p. 144. 

1 

2 

P. leniirri, Giard. 

3 
T. sylvani, Car. 
T. norniani, Ald. 

4 
5 

C. reti01tlata, Herdm. 
6 

C. syclneyensis, Rerdm. 
7 

C. leucophmus, Herdm. 
C. s11;bfuscns, Herdm. 

8 
9 

G. lapidosct, Herdm. 
10 

S. variegata, Ald. 
S. incrnstans, Herdm. 

t The genus Oculinaria of Gray a.J_Jpcars to be related here, but the description (Proc. 
Zool. Soc. L., 1868, p. 564), is uot sufficient to determine the position wjth certainty 
see "Challenger" Report, Part II., p. 328. 
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{ 

Colony discoid, branchial sac folded .. . G. placenta, H erdm. 
10 Colony not discoid, branchial sac not 

folded . . . . . . . . . . .. . .. 

J 
Colony elongated or irregular, not pedun-

11 culated ... .. ... ... . .. 

11 

G. coccinea, Cun. 
l Colony round or pyriform, pedunculated G. pediincu,lata, H erdm. 

Chorizocormus sydneyensis, Herdm./' Pl. Pst. I., :figs. 1- 7. 
External appearance. The colony consists of a number of small 

masses of test, in each of which one or several Ascidiozooids are im-
bedded, and ·which are united into straggling groups by thin extensions 
of the test, ·which may be called stolons (fig. 1). The ,vhole is attached 
to and partly encrusts some slender algre, with ,vbich it forms an 
irregular network. The stolons are light grey and rather transparent, 
but in the more massive parts of the colony the closely-placed Ascidio-
zooids give 1·ise to a dark purplish bro,vn colour. 

The test is cartilaginous. It contains many vessels, which branch 
freely (fig. 2) , and have terminal knobs of rounded and ovate forms 
filled ,vith dark blood corpuscles. There are no bladder cells and no 
pigment cells. The ordinary test cells are -very small. 

'Phe Ascilliozooids are about 4 mm. in length, and the same in breadth. 
The viscera lie on the left side of the branchial sac (:fig. 5), so no separate 
abdomen is present. 

The niantle has both a t.ransYerse and a longitudinal musculature. The 
muscle bands are rather irregularly arranged. 

The branchial sac has internal longitudinal bars, but no folds. 
are 8 rovvs of stigma&a, and from 4 to 6 stigmata in a mesh (.fig. 3). 
stigu1ata are about six or seven times as long as wide. 

The dorsal lci11iina is a plain, straight membrane. 

There 
The 

The tentacles are rather short and thick. They are about 16 to 20 in 
nu1nber, and are of t,,•o sizes. There are from 5 to 7 large ones, ,vith 
from 1 to 3 s1naller ones betv.'een each pair of larger. There is con-
siderable variabilitv both in the number and the size of the smaller -tentacles. At the base of the atrial siphon there are about 25 very small 
and slender atrial tentacles. 

'l'he dorsal t-ubercle has a simple circular opening (fig. 4). 
The ali1nentciry cnnal lies on the left side of the brancbial sac. I ts 

course is at first posteriorly and ventrally, then anteriorly, then dorsally 
and postexiorly, then dorsally and antexiorly. The directions are similar 

* " Revision," p. 636. 
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to those in the alimentary canal of an Ascidia, but the first bend of the 
intestine is at a more acute angle than in the Simple Ascidian, and the 
second at a more obtuse angle. The dorsal end of the stomach is thrown 
into thick folds, and appears to be glandular. The remainder has smaller 
longitudinal folds. The usual system of fine tubules (fig. 6), ending in 
a.mpullre, is found ramifying over the intestine, and opening by a common 
duct into the stomach. 

The reproductive organs consist of rounded polycarps (fig. 7) imbedded 
in the mantle, and projecting slightly into the peribranchial cavity. 

There are three colonies of this species from Port Jackson. The 
largest is about 15 cm. in length. All the four known species of 
Ohorizocormits resemble one another closely in external appearance, 
although they differ markedly in internal structure. The present species 
(Pl. Pst. I., fig. 1) is rather like the " Challenger" Oh. reticulata in 
form, but is darker in colour. The common test in this species is highly 
vascular, and the terminal knobs are very numerous (fig. '2). The 
branchial sac has large, distinct meshes (fig. 3), and the stigmata are 
regularly arranged. 

The Ascidiozooids form dark patches in the light-grey transparent 
test, which is dotted all over with the opaque terminal knobs of the 
vessels. 

Chorizocormus subfuscus, Herdm., ,:, Pl. Pst. I., figs. 8-11. 

External appearance. The colony is forn1ed of a number of elongated 
and rounded masses, containing Ascidiozooids, and united by thinner 
portions of test, so as to form an irregular network, attached to several 
colonies of Polyzoa, of the genera Retepora and A1nathia (fig. 8). The 
test is of a dull grey colour, ,vhile the bodies of the Ascidiozooids give a 
purplish brown colour. 

The test contains many vessels, ·with the usual terminal knobs, filled 
,vith dark blood corpuscles (fig. 9). There are no bladder cells; the test 
cells are few and very small. 

The Ascidiozooids measure about 3 mm. by 2·5 mm. No separate 
abdomen is present. 

The 11iantle is delicate, with greenish brown pigment cells. The 
larger 1nuscle fibres run longitudinally; there are only a very few fine 
transverse ones. 

The b1'anchial sac has internal longitudinal bars. Tlle1·e al'e at least 

* "Revision," p. 636. 
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10 rows of stigmata, and from 3 to 5 stigmata in a mesh (fig. 9), but the 
series next the endostyle on each side have 6 stigmata. 

The dorsal lamina is a plain straight membrane. 
The tentacles are of t,vo sizes, 5 long and 5 short (fig. 10, tn.). There 

are about 16 small atrial tentacles. 
The dorsal tubercle has a circular aperture. 
The alim,entary canal resembles that of the last species, and has the 

same form of stomach. 
1'he reproductive organs 

imbedded in the mantle. 
vesicles. 

consist of pear-shaped polycarps (fig. 11), 
Some contain ova, and others spermatic 

Locality.-Port Jackson. One specimen is about 10 cm. in length, 
and one 15 cm. in length and about 7 cm. in breadth. 

This species resembles the last in appearance, but differs from it in 
the tentacles (Pl. Pst. I., fig. 10), which are only 10 in number. 

The colony, as a \Vhole, is more opaque and browner in colour than 
that of C. sydneyens,is, and the Ascidiozooids are less conspicuous. 

Chorizocormus leucophreus, Herdm./' Pl. Pst. II., figs. 1-6. 

Exter1utl appea1·ance. The colony consists of elongated sub-cylin-
drical masses, united to form an irregular network (fig. 1), the ,vhole 
encrusting some brown Algm. Where the Ascidiozooids are fe,v the 
the colony is of a greyish yellow tint and transparent (the dark sea-weed 
showing through), but ·where the Ascidiozooids are numerous the colony 
is of a dark purplish and slatey hue. The largest colony 1neasures 
17 cm. long and 7 cm. broad. 

The test is full of large, conspicuous vessels ,vith terminal knobs. 
The blood corpuscles they contain are not so dark-colom·ed as in the 
preceding species. There are no bladder cells, and the test cells are few 
and inconspicuous. 

The Asciiliozooids measure 2 to 2·5 min . in length. 
'J'he 1nantle has rather a regular musculature (:fig. 2). Muscle bands 

run longitudinally oYer the branchial sac, and are crossed by obliquely 
directed fibres. 

The branclvial sac has 4 internal longitudinal bars on each side, but 
no folds. There are 7 rows of stig1nata, and generally 4 stigmata in a 
mesh (fig. 3). In the series next the endostyle there are 6 to 8 stigmata. 
The stigmata are regular and all of the same size. 

* ''.Revision," p. 636. 
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The dorsal la11iina is a plain membrane. 
Tlie tentacles are 16 in number (fig. 4). They are of two orders 

placed alternately, but the large ones are not all of the same size. 
There are also about 20 atrial tentacles (fig. 5) . 

The dol'sal tubercle has a simple circular opening. 
The alinientary canal has a short oosophagus leading to a stomach 

like that of the preceding species, with a corrugated glandular cardiac 
end and a series of longitudinal folds (about 8 on each side). The 
intestine is at first narrow, then slightly dilated, and then narrows to 
form the rectum (fig. 6). The alimentary canal lies with its longitudinal 
axis antero-posteriorly, and not transve1·sely, as in Ch. sydneyensis. Its 
course is first ventral, then anterio1·, then dorsal, then posterior, and 
then dorsal. There is the usual system of glandular tubules branching 
over the intestine, and opening into the stomach by a single h,rge duct. 

The reproclnctit1e organs are in the form of rounded polycarps imbedded 
in the mantle. 

Locality.-Port Jackson; one large and six smaller speci1nens. 

This species differs some,vhat from the other species of Chorizocorrn1ts 
in external appearance, as here the stolons are not nearly so ,vell-marked, 
and the masses of Ascidiozooids are almost continuous with one another 
(Pl. Pst. II., fig. 1). There seems in the three above-described species 
of Chor-izoconnus to be a rough corresponclence between the number of 
branchial and of atrial tentacles. Clwrizoconnus sydneyensis, which has 
the n1ost brancbial tentacles, bas also roost atrial tentacles, Oh. subf1tscltS 
has fe,vest of both, and Oh. lencophceus is in an intermediate condition, 
as follo,vs :-

Ohorieoconnus sydneyensis 
Oh. le1~cophce,U,s 
Oh. SitbfitSC1tS ... . . . . .. .. . 

Branchial tents. 
20 (abou,t) 
16 
10 

Atrial tents. 
25 
20 
16 

There are apparently always more atrial than branchial tentacles. 

Goodsiria, Cunningham, 1871. 

This genus was only known previously fron1 the South Atlantic and 
the Strait of Magellan. The l\1useu1n collection has added a new species, 
obtained at Port Jackson. It differs from the other members of the 
genus in having the test sandy. 
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Goodsiria lapidosa, Herdm.,::: Pl. Pst. III. , figs. 1-12. 
External appearauce. The colony is a solid cake-like mass (fig. 2), 

in ,vhich the Ascidiozooids are closely placed and completely i1nbedded. 
There are distinct upper and lower surfaces, and the Ascidiozooids form 
a single layer, being placed side by side with their antero-posterior 
axes vertical, and their branchial apertures all on the sa1ne surface 
(fig. 1). The whole of the colony, both upper and lower surfaces, is 
closely encrusted ,vith sand grains and shell frag1nents. The colour is 
a stone grey, slightly darker in places. 

The test is firm and cartilaginous, and is stiffened on the surface by 
the imbedded sand. The colour in the interior is a light grey. Vessels 
are present, but they are few in number and very small. There are no 
bladder cells, and the ordinary test cells are small (fig. 3). The Ascidio-
zooids are so large that there is comparatively little test present in the 
colony, only from 1 min. to 0·5 mm. between each pair (see fig. 1). 

The .Ascidiozooids are about 1·5 cm. in length and 0·4 cm. in breadth. 
They are not divided into thorax and abdo1nen. The apertures are 
distinctly 4-lobed. 

The 1nantle is very delicate and thin over the branchial sac. Both 
longitudinal and transverse muscles are present (fig. 5), but they are 
arranged irregularly. 

The Branchial sac is large and well developed. There are 4 branchial 
folds on each side between the endostyle and the dorsal lamina, but the 
first or dorsalmost of these is rudimentary, and consists only of 3 or 4 
internal longitudinal bars placed close together without forming a pro-
jection. The rest have generally about 9 bars each, and form well-
marked projections (see figs. 6 and 7). In the interspace between each 
pair of folds there are 2 internal longitudinal bars, but between the 
dorsal lamina and the rudimentary fold there is only 1 such bar. The 
transverse vessels are wide. There are from 3 to 5 (generally 3) 
stigmata in a mesh, except in the series next the endostyle where there 
are 6 or 7. The stig1nata are short and wide and very irregular, being in 
different positions aud set at different angles. Sometimes 2 small ones, 
one above the other, take the place of one ordinary one; sometimes 1 
large one is found instead of 2 or 3 of the usual size. Now and then 
one of the stigmata lies alongside a transverse vessel, and occasionally a 
transverse vessel splits into two and then unites again, leaving an 
elongated space betw·een. 

The dorsal larrvina is a very narrow, plain membrane. 

• "Revision," p. 637. 
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The tentacles are of 2 sizes (fig. 10) and are very numerous, about 60. 
The larger tentacles have a short, thick basal part (about quartet of their 
,vhole length), and the remainder is a flattened transparent expansion 
recurved like a sickle. There are about 16 small atrial tentacles. 

The dorsal titbercle has a simple oval aperture. 
The alirnentary canal consists of a short ·wide resophagus opening into 

an elliptical or ovate stomach (fig. 8) ,vhich is about 3 mm. in length 
and has about 7 longitudinal grooves on each side. On the anterior 
edge of the stomach is a rounded projection into ·which opens the duct 
from the system of branched tubules with dilated ends (fig. 9) ·which 
ramify over the intestine. The course of the alimentary canal is, fii-st 
posterior, then ventral, then anterior, then dorsal, and finally anterior. 
The intestine is very long, about 7 mm. The intestine and rectu1n are 
the same width and are nan·o,ver than the resophagus. 

11lw reproduct1·re organs are in the form of polycarps attached to the 
1na,ntle and projecting into the peribranchial cavity. Each is about 
2·5 mm. in length. They are hermaphrodite (fig. 11), and the spermatic 
vesicles are far more numerous than ova. All the ducts open into a 
common central duct (fig. 12). 

Locality .-Port Jackson. 

The first specimen I examined of this species is only part of a colony, 
not including the point of attach1nent. The specimen is a nearly square 
piece which has evidently been cut off, and measures about 6.5 cm. by 
5·5 cm., and 2 cm. in thickness. 

There has also been sent to me since an additional specimen found" on 
rocks, at low v,ater, in Chouder Bay, colour brick red," which measures 
7·5 cm. in length and about the same in greatest breadth. It is 2·2 cm. 
in thickness. 

[The following Polystyelid has also been recorded from Australian 
seas:-

Synstyela incrustans, Herdm., Thursday Is.] 

Family II. BOTRYLLID.lE, Giard, 1872. 

Colony usually thin and encrusting, sometimes in the form of thick 
fleshy masses. 

Syste1ns circular, elliptical, or forming branched lines. Common 
cloaeal openings distinct, usually lobed. 

Asci<h'ozooids short, and not divided into regions. 

,. 

• 
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Test usually soft, traversecl by numerous vessels, ,vith large terminal 
knobs. 

Branchial sac large and well-developed, internal longitudinal bars 
present. Stigmata numerous. 

Dorsal laniina in the form of a plain membrane . 
Tentacles simple, not more than 16 in number. 
Ali1nentary canal placed alongside the poste1·ior part of the branchial 

sac. 
Gonads on both sides of the body. 
Ge11i11iation lateral from the bodies of the Ascidiozooids, and also 

stolonial, from the ectodermal processes or vessels in the test. 

The Botryllids in the collection fall into the two closiely allied genera 
Botrylloicles and Sarcobotrytloides. 

Botrylloides, 1'I. Edw., 1842. 

A new species and a variety are added to this genus. 

Botrylloides leptum, n. sp., Pl. Bot. I., £gs. 5-13. 

Oelony thin, encrusting, spreading to form irregular lobed sheels of a 
general light brown colour, .vith the Ascidiozooids darker. Specimens 
about 6 cm. in length. 

Systems rather small, circular, elliptical, or short rows; round the 
edges of the colony meandering lines occur (fig. 5). Large areas of test 
are free from systems. 

Test from 4 to 10 u1m. in thickness; grey, wiLll 11umerous small, 
closely-placed brown dots, which are the knobs on vessels. No bladder 
cells, and no pigment mn,sses, bnt very many l'athel' large branching 
vessels (figs 7 and 8). The test cells are small and nu1nerous, and, in 
some places, the matrix sbows delicate fibrillation. 

Ascidiozooids 1 to 1·5 miu . long, wilih long axis paraJlel to surface. 
Viscera alongside thorax. 

:Ai;[antle very thin ancl delicate, with n1any longitudinally running 
muscle £bres. 

Branchial sac ,vith 3 internal longitudinal bars on each side. The 
stigmata are short and wide (figs. 9 and 10), and are 3 or 4 in a mesh. 

Dorsal lamlina a plain membrane, rather narrow. 
Tentacles 4 large and 4 s1nall, placed olternately (fig. 12). 
Dorsal tubercle a circular opening in 1uiddle of prebranchial zone. 
Avi11wntary canal ou left side of branchial sac, with 10 ,veil-marked 
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folds on the ston1ach. The usual intestinal gland opens into sto1nach 
about its middle (fig. 11). 

Gonads one on each side. Ovaries only in the young Ascidiozooids 
(fig. 6). 

Locality .-Port Jackson ; about a dozen colonies. 
This species has some systems that are almost as s1nall n,nd as 

circular as those of a typical Botryllus, but others again fonn long lines 
(Pl. Bot. I., fig. 5). 

Botrylloides leptum, variety, Pl. Bot. I., figs. 1-4. 
Two colonies in the same bottle with those last described differ in a 

few particulars, but I hesitate to form a new species for them until we 
know more as to the range of individual variation. They measure about 
7 cn1 . by 4 cm., and one is sho,Yn on Pl. Bot. I., fig. 1. The Ascidio-
zooids are more distinctly in lines, ,vhich meet to form a net·work. The 
knobs on vessels in the test are bulb-shaped (fig. 2), in place of globular 
(figs. 7 and 8), and have the narrower distal end dark with blood cor-
puscles. These are very abundant round the edges of the colony. The 
Ascidiozooids are rather darker in colour, and that is due to scattered 
pig1nent masses (fig. 3) in the delicate n1antle. The tentacles are in 
so1ne cases at least 16 in nu1nber, 4 larger with 3 smaller between each 
pair, but some of the small ones are very minute. In other particulars 
these colonies agree with the other speci1nens of Botrylloicles lept1i1n. A 
piece of the branchial sac is shown in fig. 4. 

Sarcobotrylloides, von Drasche, 1883. 
I have placed the thicker, more fleshy colonies in this genus, but they 

really differ very little from species of Botrylloides. There are 4 new 
species. 

Sarcobotrylloides Jacksonianum, Herd./' Pl. Bot. II., figs. 1-8. 
Colo11y formed of quadra.ugular £1.a,ttened masses rising from a narrow 

base (fig. 1) ; of a dull brownish grey colour, lighter in so1ne places than 
in others; surface smooth; size about 5 cin., by 4 cm., by 7 mm. 

Systems vary fro1n almost circular or short elliptical forms to long 
parallel lines, often branching to for1n a network. The systems are so 
closely placed that very little test is left between then1. The Ascidio-
..:ooids stand out as lighter brown spots on the dark grey test. The 

" Sec " Revision," p, 6011. 
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common cloacal apertures can be seen under a low power of the micro-
scope (40 diameters) as elongated apertures, along the edges of ,vhich a 
1nemhrane, slightly folded, stands out like a frill (fig. 2). 

Test has large test cells and a -syste1n of irregularly branching and 
anastomosing vessels (fig. 3), which give off large elongated knobs (fig. 4), 
in some of ,vhich ova and young buds are found, as well as blood 
corpuscles (fig. 5). Some of these knobs are much swollen in size. 

Ascidiozooids placed at right angles to the surface, and form a layer 
not more than 2 mm. thick belo·w the surface. The centre of the colony 
is fonned of dark grey test, with no Ascidiozooids. The viscera are 
placed alongside the thorax, and there is a long atrial aperture reaching 
to about ·5 mm. (fig. 7). 

lVIantle very delicate. 1Iost of the muscle fibres run transversely. 
Branchial .sac long and narrov.-, ,vith three internal longitudinal bars 

on each side (fig 6). The number of stigmata in the rows of meshes is 
as follows :-Dor. Lam.-4-3-2- 3-Endost. The stigmata are short 
and regular. 

Dorsal la11llina a plain, straight, ,vide membrane (fig. 6). 
Tentacles 16; 4 large alternating with 4 smaller, and then, nearer the 

branchial aperture, there are 8 exceedingly short ones alternating ,Yith 
the other 8 (fig. 8). 

The Stoinach has 10 longitudinal folds. The anus is about one-third 
of the way up the branchial sac (fig. 7). 

There is a Gonad on each side of the body. The terminal knobs of 
the vessels of the test also contain ova and developing buds. Whether 
the buds are formed there, or have become secondarily connected with 
the vessels, as Ritter finds is the case in Goodsiria, is still doubtful. 

Locahty.-Port Jackson; two colonies. 
The massive lobes rising from a s1nall base of attachment (Pl. Bot. lI., 

fig. 1) sho,v that this is a Sarcobotrylloicles. 

Sarcobotrylloides anceps, Herdm./' Pl. Bot. II., figs. 9-13. 

Colony an irregularly pyriform mass attachecl to several of tihe 
branches of an erect Ctenostomatous Polyzoon (.fig. 9). Colour fron1 
dark purple to pink. Very little of the light grey test seen, as ahnost 
the whole surface is covered by dark Ascidiozooids. Surfo,ce sn100Lh unt1 
soft. Length 3 · 5 cm., breadth 2 cm. 

Svstenis numerous and close, for1ning branching lines . 

.,. See ·' Rcvii,ion," p. 609. 
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Test, nume1·ous branching vessels (fig. 12), \vith rather small terminal 
knobs, which are few and light-coloured. Small test cells, no pigment. 

Ascicb'ozooids n.bout 1·5 to 2 mm. long. The branchial apertures show 
as white dots on the surface of the colony. 

Mantle. very thin. Muscle fibres almost hidden in masses of dark 
purple pigment cells (fig. 11). 

Branchial sac very long and narro,v. There are at least 11 rows of 
stigmata, and about 12 stigmata in each row. There are 3 internal 
horizontal bars on each side, and from 2 to 4 stigmata in a mesh. The 
stig1nata are short and regularly placed. 

Dorsal la11ii11a a narrow men1brane (fig. 10). 
Tentacles 16; 4 large, 4 about half the length of the last, and 8 very 

small ones regularly alternating (6g. 10). 
Dorsal tuhercle a small circular opening placed just outside the peri-

pharyngeal band. 
Ali,nentary canal. The stomach differs £ron1 thH,t of our former 

Botryllidre in being quite globular, and in having t,vo creca, a small 
anterior one, which the duct from the intestinal gland enters, and a 
longer vermiform posterior crecuin, which lies just to Lhe left of the 
pylorus (fig. 13, ca. ). The usual intestinal gland is present. The 
stomach has well-marked folds running fron1 intestine to cesophagus. 
The rectum ,:videns out so as to have a,n everted ri1n at the anus. 

No gonads ,vere founcl, but young buds ,vere very abundant in this 
colony. 

Locality.-Port .Jackson, with Ohorizoconnns s1tbfascus. 

Sarcobotrylloides purpureum, Herdm./'PL Bot. III., figs. 6-10. 
Colony massive, irregularly lobed, from pink to purple in tint. Sur-

face smooth. No terminal bulbs of vessels visible, nor cloacal apertures. 
Length 7 cm., breadth 5 cm., thickness 5 min. 

Syste,ns irregular, chiefly in branching lines (figs. 8 and 10). 
'/'est with no bladder nor pig1neut cells. Vessels nu1nerous, with 

niany small ovate terminal knobs, seen in sections (fig. 9). Test easily 
tears, and Ascicliozooids fall out. 

A.scidiozooicls about 5 mm. long and 1 mm. broad at most, ,Yith long 
axis parallel to surface. Branchial apertures sho,v as ,vhite dots on the 
surface of the colony. 

JJlantle thin, 1nuscle fibres slight and distant, running longitudinally. 
A few purple pigment masses. 

* :-iee " llcvisio11," p. 609. 

--
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Branchial sac very long and narxo,v, at least 14 to 16 rows of 
stigmata, ,vith 10 or 12 stigmata in a 1t·ow. There are 3 internal longi-
tudinal bars on each side, and from 2 to 4 stigmata in a mesh. 

Dorsal laniina a narrow 1nembrane. 
Tentacles 16; 4 larger with 3 smaller bet,"een each pail', of which the 

middle one may be longer than its neighbours. 
Al·irnentary canal. Stomach rather globular, with a long vermiform 

crecum (fig. 6, cm.), enlarged a little at the end, and ,vitb about 10 longi-
tudinal grooves (.fig. 7). 

Gonads. 9 or 10 1nasses of spermatic vesicles, forming a gonad on 
each side of the body. 

LocalitAJ.-Port Jackson; about a dozen masses (fig. 10). Port 
Stephen; one colony (fig. 8). iiany buds are present in the latter 
specimen. 

Sarcobotrylloides pannosum, Herd,,,;, Pl. Bot. III., figs. 1-5. 

Colony formed of long, fleshy lobed. masses branching irregularly so 
as to give a ragged appearance (.fig. 1). Colour a grey slatey brown. 
Surface smooth. Size of colony about 15 cm. by 3 c1n. by 1·5 cro. 

Syste11is very irregular, can only be traced at the edges of the colony. 
Test light grey, closely cro,vded with Ascidiozooids. The Ascidiozooid 

appears under a lens as a brown mass "·ith the branchial aperture as a 
dark dot sttrrounded by a faint ·white line. The common cloaca! aper-
tures very inconspicuous. Vessels small and not nu1nerous in the test, 
but bearing many terminal bulbs. No pigment cells or bladder cells are 
present, and the test cells are small. 

Ascicliozooids about 2 mm. in length, set at right angles to the surface 
(fig. 2). 

Mnntte thin, transparent. 
Branchial sac long and narrow, with about 14 rows of stig1nata, and 

10 or 12 in a row. There are 3 iuternal longitudinal bars on each side. 
In some cases the stig1nata between the dorsal la1nina and the first bar 
are very irregular (see fig. 3). The stigmata are rather short and wide 
(fig. 4). There are from 2 to 4 in a mesh. 

Dorsal laniina a plain narrow membrane (fig. 5) . 
Tentacles 8, large and s1nall alternately. 
Dorsal tubercle. A simple rounded aperture outside the peripbaryngeal 

band (see fig. 5, d. t.). 

* See "ltevisiou," p. tiO!J. 
• 
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Alimentary canal. The stomach is a wide oval, nearly globular, and 
has 10 longitudinal grooves. It has a small anteriorly placed crecum, 
into ·which the duct from the intestinal gland opens. The long vermi-
form m~cum of Sarcobotrylloides purpnren11i and S. Cl,nceps is not present. 
There is a narro,v, well-marked lip running round the anal aperture. 

The Go11n,d,s on each side of the thorax contained ova only, in the 
Ascidiozooids examined. 

Locality.-Port Stephen; four colonies. 
The species comes very near to Sarcobotrylloides p·ttipureitrn, and 

S. anceps, but appears to be distinct. It diffei-s in appearance of colony 
and slatey colour. The Ascidiozooids are not so large nor conspicuous 
(see Pl. Bot. III., figs. 1, 8 and 10). 

[The following Botryllidre have also been recorded from the Australian 
seas:-

Botryll1ts (? Sy11iplegnia) retce11wsits, Q. and G. 
? Distorn1"s violaceus, Q. and G.]. 

, 

j 
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THE TUNICATE FAUNA OF 
AUSTRALIAN SEAS. 

The rich Tunicate Fauna of the Australian seas was first 
exploited by Quoy and Gaimard \vho, in their account of 
the animals collected during the ,oyage of the " Astrolab~," 
nan1ecl, figured, n.ncl briefly diagnoi-;ecl 18 11e\v species col-
lected at various poiuts on the coast of Australia and New 
Zealand. Since then fresll instalments of new species have 
been added by Stimpson, l\Iacclonald, Heller, Sluiter, and 
Herdman ("Challenger" collection), so that now the known 
Tunicate Fauna of Australia is probably larger than that of 
any other area of equal size in other parts of the world. 'l'he 
" Challenger " found 48 species in what ruay fairly be 
regarded as Australian ,Yaters. Since then collections have 
been n1a.de by Haddon, Willey, Semon, and others, in 
addition to the important local collection of the Australian 
Museum described in the previous pages. 

In tlle follo\ving list I have endeavoured to give a con1-
plete record of the Tunicate Fauna of the Australian seas 
so far as it is known to 1ne. The sixty- three species 
described and figured for the first time in the present 
catalogue a,r8 1narked with an asterisk. I have added the 
localities, and, in the case of previously described species, 
some reference to where a des,cription or figure will be 
found. In the case of species described in this work I have 
added the page after the word Catalogue, so that the list 
may serve also as a classified index to these species. 
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LIST OF AUSTRALIAN TUNICATA. 

ASCIDIACEA. 
ASCIDI.lE SIMPLICES. 
Family I. MoLGULID.<E. 

,:,Ascopera nana, Herdm., Port J ackson.-Catalogue, p. 57. 
~'Molgula niollis, Herclm., Port Jackson.-Cat., p. 54. 
M. Forbesi, Herdm., Port Jackson, 2- 10 faths.-" Chall." Rep. I., p. 78, 

Pl. V., figs. 8-11. 
,:,M. sydn,eyen,sis, Herdm., Sydney Harbour.-Cat., p. 55. 
,:,M. recnnibens, Herdm., Port Jackson.-Cat., p. 56. 
M. inconspicna, Stimp., Port Jackson.-P. Acad. N.S., Philad., July, 

1855, p. 387. 
Gaesira (? Molg·nla) parasitica, Macd., King George's Sound.-Tr. Linn. 

S., XXII., p. 367. 
0. (? Molgula) ficits, lVIacd., Shark Bay.-Loc. cit., p. 368. 
C. (? Molgula) pellucula, iracd., Shark Bay.-Loc. cit., p. 369. 
Ascidia (? Ctenicella) tumiulus, Quoy & Gaimard, Port Western.-Voyage 

"Astrolabe,'' III., p. 607. 
A. (? Molgula) sabulosa, Quoy & Gaimard, Port Western.-" Astrolabe," 

III., p. 613. 

Family II. CYNTRIID;E. 

Sub-family Boltenince. 

Boltenia pachyderniatina, Herdm., Port Jackson, &c.-" Chall." Rep. I., 
p. 89, Pl. VII., figs. 6-8. 

,:,B. tubercitlata, Herdm., Port Jackson and Port Stephen.-Cat., p. 17. 
B. gibbosa, Heller(? = Ascidia s1Jinifera, Q. & G.), Bass Strait.-Sitz. 

Akad. Wien., 1878. 
B. australis (Q. & G.), Port Jackson, Port vVestern, &c.-" Astrolabe" 

III., p. 616. 

Sub-family Cynthince. 

Microcos1n1ts affinis, Heller, Australia.-Sitz. Akad. Wien, 1878. 
M. polyniorphits, Heller, Bass Str., 40 faths.-" Chall.'' Rep. I., p. 133, 

Pl. XIV., figs. 6-7. 

• 

1 

-
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M. Helleri, Herd1n., Torres Straits and Amboina.-" Chall." Rep. I., 
p. 131, Pl. XIV., figs. 1-4. 

M. propinq1tus, Herdm., Bass Str., 40 faths.-" Chall. ' Rep. I., p. 132, 
Pl. XIV., figs. 5-6. 

M. J1ilinii, v. Dr., Sydney.- Denks. Akad. Wien., XLVIII., p. 371. 
M. distans, Heller, New South Wales.-Sitz. Akad. Wien., 1878. 
,:,M. Draschi:i, Herdm., Port Jackson and Port Stephen.-Cat., p. 20. 
~'M. australis, Herdm., Port Jackson.-Cat., p. 23. 
,:,M. Ra1nsayi, Herdm., Port Jackson.- Cat., p. 25. 
Rhabdocynthia+ c01nplancita, Herdm., Port Jackson, 6 faths.-" Chall." 

Rep. I., p. 145, Pl. XVII., figs. 1-9. 
R. ten1tis (?), Herd1n., Amboina.-Jenais. Denk. VIII., p. 184. 
R. sp. (?), Sluit., Thursday Is.- Loc. cit., p. 185. 
Cynthia prcepntialis, Heller, Port Jackson.-Sitz. Akad. Wien, 1878. 
G. arenosa, Herdm., Torres Str., 1-8 faths.-" Chall." Rep. I., p. 140, 

PI: XVI., figs. 6-9. 
G. forrnosa, Herdm., Torres Str., 3-11 faths.-" Chall." Rep. I., p. 139, 

Pl. XVI., figs. 1- 5. 
G. cerebriforniis, Herdm., Port Jackson., 30 faths.-" Chall." Rep. I., 

p. 136, Pl. XV., figs. 5-7. 
G. irreg1tlaris1 Herdm., P ort Jackson, 2- 10 faths.-" Chall." Rep. I., 

p. 141, Pl. XVI., figs. 10-12. 
G. jissa, Herdm., Bass Str., 40 faths.-" Chall." Rep. I., p. 137, Pl. XV., 

figs. 8-11. 
G. arc1tata, Heller, Ne\v South \Vales.-Sitz. Akad. Wien., 1878. 
G. grandis, Heller, Sydney.-Sitz. Akad. Wien., 1878. 
0. hispida, Herdm, Bass Str., 40 faths.-" Chall." Rep. I., p. 146, 

Pl. XVI., figs. 1-4. 
,:,o. 1nolgnloides, Herdm., Port Jackson.-Cat., p. 27. 
·:,a. solanoides, Herdm., P ort Jackson.-Cat., p. 29. 
,:,o. m1tltvradicata, Herdm., P ort Stephen.-Cat., p. 30. 
,:,a. cataphractci, Herd1n., Port Jackson.-Cat., p. 31. 
~'0. spinifera, Herdm., Port Jackson.-Cat., p. 32. 
~'0. crinitistellata, Herdm., Port Jackson.-Cat., p. 34. 
C. dwmosa, Stimp., Port Jackson.-P. Acad. N.S., Philad., 1855, p. 207. 
C. sab1tlosa, Stimp., Port Jackson.-Loc. cit., p. 387. 
0. lcevissi11ia, Stimp., Port Jackson.-Loc. cit., p. 387. 

t I know of thl'ee othcl' new species of Rhabdocynthia from the north of Australia, but 
they al'e uot yet Jescribe<l. They al'e in tlto collectiou brought home from Tones Straits 
by Professo1· A. C. Haddou. 
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? Ascidia a11,rora, Q. & G., Port Western.-" Astrola.be," III., p. 605. 
? A. reticitlata, Q. & G., King George Sd.-" Astrolabe, p. 606. 
? A. erythrostonia, Q. & G., N e·w Zealand.-" Astrolabe," p. 609. 
? A. ianthinostou~a, Q. & G., Ne,v Zealand.-" Astrolabe," p. 610. 
? A. ccentl,ea, Q. & G., New Zealand.- " Astrolabe," p. 611. 
? A. spinosa, Q. & G., King George Sd.-" Astrolabe," p. 615. 

Sub-family Styelince. 

Styela radicosa, Herdm., Bass Str., 40 faths.-" Chall." Rep. I ., p. 163, 
Pl. XXIV., figs. 6, 7; ancl "Chall." Rep. II., p. 410, Pl. XLIX., 
figs. 9, 10. 

S. h1t11iilis, Heller, New Zealand.-Sitz. Akad. Wien., 1878. 
S. captiosa, Sluit., Amboina.-Jen. Denk., VIII., p. 181. 
S . JJalinorsa, Sluit., An1boina.-Jen. Denk. VIII., p. 181. 
S. exigua, Herclm., Port Jackson.-" Chall." Rep. I., p. 157, Pl. XIX., 

figs. 5, 6. 
S. bythia, Herdm., South of Australia, 2,600 faths.-" Chall." Rep. I., 

p. 151, Pl. XVIII., figs. 1, 6-8. 
S. squanwsa, Herclm., South of Australia, 2,600faths.-" Chall." Rep. I., 

p. 152, Pl. XVIII., figs. 1-5. 
S. plicata, Les. ( = S. gyrosa, Heller), Port Jackson, &c.-" Chall." 

Rep. I., p. 155. 
S. phanla, Sluit., Thursday Is.-Jen. Denk., ·vrrr., p. 182. 
S. sol1.1ens, Sluit., Thuxsday Is.- Jen. Denk., VIII., p. 182. 
~-'S. pinguis, Herdm., Port Jackson.-Cat., p. 37. 
,:, S. Etlieridg-ii, Herdm., Port Jackson and Port Stephen.-Cat., p. 38. 
,:,s. Whiteleggii, Herdm., Port Jackson and Pm:t Stephen.-Cat., p. 40. 
~'S. personata, Herdm., Port Jackson.-Cat., p. 41. 
,:,s. stolonijeta, Herdm., 1\Io1·eton Bay.-Cat., p. 42. 
Polycarpa tinctor, Q. & G., Port Jackson, &c.-" Chall." Rep. I., p. 170, 

Pl. XXI., :figs. 1- 6. 
P. aurata, Q. & G. ( = P. snlcata, Herdm. = P. 1nieunionodes, Sluit.), 

Port Jackson.-" Chall." Rep. I., p. 179, Pl. XXIII, figs. 9- 13. 
P. radicata, Herdm., Port Jackson and Twofold Bay, 120 faths.-

" Chall." Rep. I ., p. 181, Pl. XXIV., figs. 3-5. 
P. vir-icl-is, }lerdm., Port Jackson and Port Stephen.-" Chall." Rep. I., 

p. 168, Pl. XXI., figs. 7- 14. 
P. pediinculata, Heller, Bass Str.-Sitz. Akad. Wien., 1878. 
P. etata, Heller, ? Austr. or New Zealand.-Sitz. Akad. Wien., 1878. 
P. St£1npsoni1 Heller, Sydney.-Sitz. Akad. Wien., 1878, 
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P. obscitra, Heller, Bass Str.-Sitz. Akad. Wien., 1878. 
P. nebnlosa, Heller, ? Austr. or New Zealand.-Sitz. Akad. Wien., 1878. 
P. pilella, Herdm., Port J ackson.-Cat., p. 50. 
P. rigida, Herdm., Bass Str., 40 faths. - "Chall." Rep. I., p. 175, 

Pl. XXIII., figs. 1, 2. 
P. longisiphonica, Herdm., Port Jackson, &c.-" Chall." Rep. I., p. 176, 

Pl. XXIII., figs. 3-6. 
P. bassi, Herdm., Bass Str.-" Chall." Rep. II. App., p. 413, Pl. XLI X., 

figs. 1-3. 
P. rnolgnloides, Herdm., Bass Str., 40 faths.-" Chall." Rep. I., p. 172, 

Pl. XXII., figs. 5-7. 
'~ P. fnngijor1nis, Herdm., 1Vforeton Bay.-Cat., p. 43. 
~'P. stephenensis, Herdm., Port Stephen.-Cat., p. 45. 
,:,p_ Slztiteri, Herdm., Port Jackson.-Cat., p. 46. 
,:,p_ saccijorinis, Herdm., Port J ackson.-Cat., p. 48. 
,:,p_ Jacksoniana, Herdm., Port Jackson.-Cat., p. 50. 
*P. attollens, Herdm., Port Jackson.-Cat., p. 53. 

Family III. AsCIDIIDlE. 

Sub-family Cionince. 

Ciona intestinalis, Linn., off Cockatoo Is., Port Jackson.-Cat., p. 9. 
Rhodosonia (Pera) huxleyi, Macd. (? = Peroides, Macd., also), Bellona 

reefs.-Jonr. Linn. S., VI., p. 78. 

Sub-family Ascidiina. 

? Ascidia diaphana, Q. & G., I-Iobart Town.-" Astrolabe,'' III., p. 612. 
A. cyli1ub·acea, Herdm., Twofold Bay, 120 faths.-" Chall." Rep. I., 

p. 216, Pl. XXXIII., figs. 7-9. 
A. pyrijonnis, Herdm., Port Jackson, 6 faths.-" Chall." Rep. I., p. 219, 

Pl. xxxrv., figs. 1-6. 
A. succuia, Stimp., Port Jackson, lo·w tide.-Acad. Philad., 1855, p. 388. 
A. sydneiens1·s, Stimp., Port Jackson, low tide.-Loc. cit., p. 387. 
A. bifissa, Sluit., Amboina.-Jen. Denk., VIII., p. 176. 
A. enivheres, Sluit., Amboina.-Loc. cit,, p. 177. 
A gern1nata, Sluit., Amboina.-Loc. cit., p. 177. 
A. kreagra, Sluit., Amboina.- Loc. cit., p. 178. 
,:,A. incerta, Herdm., Port Jackson, 6-8 fath_s.-Cat., p. 11. 
,:,.A. phallusioides, Herdm., Port Jackson, 6-8 fa.ths.-Cat., p. 12. 
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Pachychlcena obwnga, Rerdm., Bass Str., 40 faths.-" Chall." Rep. I. , 
p. 221, Pl. XXIX., figs. 1-9. 

P. obesa, Herdm., Bass Str., 40 faths. - " Chall." Rep. I. , p. 223, 
Pl. XXVIII., figs. 1-5. 

Abyssascidia1vyvilUi, Rerdm., South of Australia, 2,600 faths. - " Chall." 
Rep. I ., p . 194, Pl. XXVII. 

Family IV. CLAVELINIDlE. 
Perophora hutchisoni, Macd., King George's Sound.- Tr . Linn. S. , 

XXII., p. 377. 
[? Ohondrostachys sp. , Macd., Bass Str., 10-12 faths.] 
,:,podoclavella niericlionalis, Rerdm., Port Jackson, Amboina, Thuxsday 

Is.-Cat., p. 4. 
,:,stereoclavella anstralis, Herdrn., Vaucluse, Port Jackson, low tide.-

Cat., p. 6. 
*S. sp. ?, Broughton Ids.-Oat., p. 8. 
Ecteinasciclia enphues, Sluit.-Jen. Denk., VI II., p. 49. 
E . psa1nnwiles, Sluit.-Loc. cit., p. 50. 
Rhopalopsis crassa., Herdm., Ki Is., 129 faths.-" Chall.'' Rep. I., p. 240, 

Pl. XXXVI., figs. 12-14. 
B . fnsca, Herclm., Banda, 17 faths. - "Chall." Rep. I ., p. 241, Pl. 

XXXVI., figs. 7-11. 

ASOIDIJE COMPOSITlE. 
· I. .MElt0801LATA.t 

Family I. D1sT0:\1ID.1E. 
Colella pedunculata, Q. & G., Port \Vestern, &c.-"Astrolabe," III., p. 626. 
G. p1tlchra, Herdm., Torres Str., 6 faths.-" Chall." Rep. II., p. 106, 

Pl. XV., figs. 1-13. 
C. elongnta, Herdm., Port Jackson, 30 faths.-" Chall." Rep. II. , p. 110, 

Pl. XVI., figs. 1-7. 
C. l!l10-rayi, Herdin., S.E. Australia, 120 faths., and Port Jackson.-

" Chall." Rep. II., p. 115, Pl. XVI., figs. 1- 11. 
Do., var. rubida, Bass Str., 38 faths.-" Chall." Rep. II., p. 119, Pl. 

XVI!., figs. 12-14. 
*C. 1Jlicata, Herdm., (?= 0 . cerebriformis, Q. & G.), Port Jackson, 

South Australia.- Cat., p. 62. 

t Modified from Sluitel''s classifica.tiou, and iuclnding those families of Compound 
Ascidia11s wl1ich arc related to the Clavcliuidre, and iu which the body is d ivided into 
regions, such as the Distorqi~re a,nd Uie P olyclinidre. 
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,:,c. tenuwa11,lis, Herd1n., Port Jackson and Port Stephen.-Cat., p. 64. 
,:,c. clarifor1nis, Herdm., Port Jackson.-Cat., p. 67. 
~'C. cyanf'a, Henlm., Port J ackson.-Cat., p. 69. 
Dist01na deerata, Sluit., Thursday Is., Torres Str.-Jen. Denk., \.,III., 

p. 167. 
? Chondrostaclzys sp., 'tl{acd., Bass Str., 10-12 faths.-Ann. N. H., 

1858, p. 40. 
? Polyclinu1n~cyli11dricn1n. Q. & G., Port Western.-" Astrolabe," p. 618. 

Fa1nily II. PoLYCLINIDlE. 

Sigillt'na c1,nstralis, Sav., Port ,Jackson [Whitelegge].-'t11em. Anim. s. 
Vert., p. 179. 

Atopogaster r1,ura11Macc1,, Herdm., Bass Str., 40 faths.-" Chall." Rep. iI., 
p. 168, Pl. XXIII., figs. 7-13. 

Po!yclinn1n fn11gos11,1n, Herdm., Port Jackson, 6-15 faths.-" Chall." 
Rep. II., p. 190, Pl. XIV., figs. 15-23. 

P. depre.~s1t1n, Herdm., Torres Str., 3-11 faths.-" Chall " Rep. II., 
p. 193, Pl. XXVI., figs. 5-7. 

P. glabrurn, Sluit., Amboina.-Jen. Denk., VIII., p. 168. 
P. hospitale, Sluit., Thursday Is.-Loc. cit., p. 169. 
~'P. clava, Herdm., Port Jackson.-Cat., p. 77. 
,:,p, giganten1n, Herdm., Port Jackson.- Cat., p. 79. 
,:,p, globosu111,, Herdm., Port Jackson.--Cat., p. 80. 
,:,p, complanatnni, Herdm., Port .Jackson.-Cat., p. 81. 
,:,p_ fuscu11i, Herdm., Port Jackson.-Cat., p. 82. 
,:,p_ pn1,nn11i, Herdm., Port Jackson.-Cat., p. 83. 
,:,p_ ni,gr11,1n, Herdm., Naucluse, Port Jackson.-Cat., p. 84. 
A1naronciwm, albidu1n, Herdn1., Bass Str., 40 faths.-" Chall." Rep. II., 

p. 234, Pl. XXVI., figs. 11, 12. 
A. Ritteri, Sluit., Thursday Is.-Jen. Denk., VIII., p. 170. 
*A. rotundatn1n, Herdm., Port Jackson.-Cat., p. 71. 
~A. protectans, Herdm., Port Jackson.-Cat., p. 73. 
*A . distonioides, Herdm., Port Jackson.-Cat., p . 75. 
* A. a11,011ial1i1n, Herdtn., Sydney Harbour(?= Polyclinoides sp., l\facd-).-

Cat., p . 76. 
Psa1m1napl-idi11,1n spong~fonnc, Herd1n., Port Jackson, 7 faths.-" Chall." 

Rep. II., p. 239, Pl. XXXII. , figs, 1- 5. 
Ps. ovatu1n, Herd111., Torres Str., 3-11 fatbs.-" Chall." Rep, II., p. 246, 

Pl. XXXI., figs. 13-16. 
Ps. pyrifor11ie, Herdm., Nortb Australin., 8 faths.-" Chall." Rep. II., 

p. 419. 
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*Ps. solidurn, Herdm., Port Jackson.-Cat., p. 85. 
* Ps. lobatn1n, Herdm., Port J ackson.-Cat., p. 85. 
*Ps. fragi.le, Herdm., Port Jackson.-Cat., p. 86 
*Ps. i1u;1•ustans, Herdm., Port Stephen.-Cat., p. 87. 
•:'Ps. vednncnlaturn, Herdm.,? Port Jackson.-Cat., p. 88. 

Family III. DIDEMNIDlE. 

Dicle1nn1t1n aurantiacuin, Herdm., Bass Str., 38 faths.-" Chall.•· Rep. II., 
p. 264, Pl. XXXIII., figs. 1-8. 

Leptoclinitni Jacksoni, Herdm., Port Jackson, 6-15 faths.-" Chall." 
Rep. II., p. 303, Pl. XXXVIII., figs. 19-22. 

L. psa1nmathodes, Sluit., Thursday Is.--Jen. Denk., VIII., p. 171. 
L. pantherin1t1n, Sluit., A1nboina.-Loc. cit., p. 172. 
L. pustulos1t1n, Sluit., Amboina.-Loc. cit., p. 173. 
L. torresii, Sluit., Thursday Is.-Loc. cit., p. 173. 
L . siphoniatum, Sluit., Amboina.-Loc. cit., p. 174. 
L. asteropuni, Sluit., Amboina.-Loc. cit., p. 175. 
*L. incanu1n, Herdm., Port Jackson.-Oat., p. 90. 
*L. fimbriat1t1n, Herdm., Port Jackson.-Cat,, p. 91. 
*L. patztl1~m, Herdm., Port Jackson.-Cat., p. 92. 

Family IV. DIPLOSOMIDlE. 

Diploso11ia Rayncr-i, Macd., Sydney Harbour(?) -Tr. Linn. S., XXII., 
p. 373. 

II. HOLOSOifATA.t 
Family I. PoLYSTYELIDlE. 

Synstyela incru.stans, Herdm., Thursday Is.-" Chall." Rep. II., p. 342, 
Pl. XLVI., figs. 9-14. 

*Goodsiria lapiclosa, Herd1n., Port Jackson.-Oat., p. 99. 
,:,oJwrizocormus sydneyensis, Herdm., Port Jackson.-Oat., p. 95. 
,:,c. sitbju,soits, Herdm., Port Jackson.-Cat., p. 96. 
,:,a. leucophceus, Herdm., Port .Jackson.-Oat., p. 97. 

Famil v II. BoTRYLLIDA;1 . • 

Botryllns (? Sy1npleg11ia) race1nosu,s, Q. & G., New Zealand.-" Astro-
labe," III., p. 620. 

t Modifiecl from Sluiter's classification, and including those families of Componud 
Ascidfans which are related to tl,e l,'ynthiidre, and in which tl1e compact uody is Jlot 
divisible into regions, viz .. , the Polystyelidre aud the Botryllidre. 

I 

' 

• 
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? Distom1ts violaceus, Q. & G., Port Western.-" Astrolabe," p. 622. 
i.'Botrylloicles leptwm,, Herdm., Port 'Jackson.- Ca.t., p. 101. 
,:,Do., variety, Herdm., Port Jackson.-Cat., p. 102. 
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*Sarcobotrylloides Jacksonian1t1n, Herdm., Port Jackson.-Cat., p. 102. 
,:,s. anceps, Herdm., Port Jackson.-Cat., p. 103. 
,:,s. p'lt17ntre1trn, Herdro., Port Jackson and Port Stephen.- Cat., p. 104. 
S. pannositrn, Herdm., Port Stephen.-Cat., p. 105. 

ASCIDilE SALPIFORMES. 
Family PYROSOMID.iE. 

Pyros01n(I, sp. (?), Bondi and Coogee.- Whitelegge, R. Soc. N. S. W., 
1889, p. 134. 

P. giganteiirn, Lesueur, S. of Australia.-" Chall." Rep. ID. 

THALIA CEA. 
Family DoLIOLID.iE. 

Dolioht1n dentic1tlatumi, Q. & G., off Port Jackson, &c.-" Astrolabe," 
I I I., p. 599. 

D. Ehrenbergi, Krohn, between Sydney and New Zealand.-" Chall." 
Rep. III., p. 46. 

Family SALPIDJE. 

Salpa clenwcratica-1n'llcronatct, Forsk., off Port Jackson, &c.-" Chall." 
Rep. III., p. 79. 

S. cylindrica,, Cuv., Amboina.-" Chall." Rep. III., p. 72. 
S. sciiti,gera-confoederata, Cuv.-Forsk., Amboina.-" Chall." Rep. III., 

p. 84. 
S. costata-tilesi i, Q. & G.-Cuv., between Sydney and New Zealand.-

" Chall." Rep. III., p. 60. 
S. cordifonnis-zonaria, Q. & G.-Pallas, between Sydney and Ne·w 

Zealand.-" Chall." Rep. III., p. 70. 

LARVACEA. 
Family APPENDICULARIIDlE. 

Appendicitlaria, sp. (?), Port Jackson.-Wbitelegge, R. Soc. N. S. W., 
1889, p. 134. 
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The above list comprises 183 species,:'-a. greater number than that 
(about 176) known fron1 the shores of North-Western Europe, a nearly 
corl'esponding area of coast in the northern hemisphere, and the one 
which has beeu most exhaustively worked up. But even this larae t> 
number of species cloes not complete the Australian Tuuicate Fauna, as 
I have seen from a prelimina.ry examination of the large collections 
brought back fron1 Australian seas by Professor A. C. Haddon and by 
Di-. A. Willey, that they each contain son1e additional undescribed 
species. This great abundance of species in these southern sea,s agrees 
with the view I expressed in the " Ohalleuger" Report, that Ascidiaus 
"attain their greatest numerical development in southern teinperato 
regions," and hears out especially the renHtrk made long before by Quoy 
and Gaimard, " La Nouvelle-Hollande, dans sa partie sucl, et la 
N' ouvelle-Zelande, sont les lieux de predilection des Ascidies en general." 

"'Phirty-six of" these were reco1·dcd hy 1\fr. Thomai; ,vhitelegge- in his "List of the 
:\Iariue and Fresh-\\'ater In,·c1-tebrate Fauna of Port Jackson and Neighl,oul'hood,'' 
rewl before the Royal fiooiety of Xew Sonth "·ales, July 3rd, 1889. 

" 
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Plate Clav. I. 
Plate Clav. II. 

Plate Asc. I. 
Plate Asc. II. 

Plat~ Cyn. I. 
Plate Cyn. II. 
Plate Cyn. III. 
Plate Cyn. IY. 
Plate Cyn. ·y. 
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LIST OF PLATES, 
IN THEIR ORDER. 

Plates A, B, C (Diagrammatic). 

} ClaveUnidre. 

) 1 ·a··a f .'"l. SCI 11 .C. 

Cynlhiidm. 

Plate lVIol. I. 

Plate Dist. I. 
Plate Dist. II. 
Plate Dist. III. 

Plate Pel. 1. 
Plate Pel. II. 
Plr~te Pel. III. 
Plate Pel. IV. 
Plate Pel. ,r. 
Plate Pel. VI. 

Plate Did. I. 
Plate Did. II. 

Plate Pst. I. 
Plate Pst. II. 
Plate Pst. III. 

Plate Bot. I. 
Plate Bot. II. 
Plate Bot. III. 

tlolgulida:i 

} Distomidro. 

\ 

j. Pol ycli nidro. 

} Diderunidte. 

} Polystyelidre. 

, 
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EXPL ANATION OF TH It PLATES. 

S. 1., S. ¼, &c., indicate which of Sn."'ift's objectives were used in 1nakin"' 
0 

the drawings. 

PLATES A, B, and C illustrate the 
Simple and Co1npounc1 Ascidians. 

structure and life-history of typical 
(See Introduction, p. xiv., et seq.) 

Fig. 1. 
Fig. 2. 

Fig. 3. 
Fig. 4. 

Fig. 5. 
Fig. 6. 

Fig. 7. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 

F ig. 5 . 

Fig. 6. 
F ig. 7. 
Fig. 8. 

PLATE A. 

An Asciclia, from the right-hand side, nat. size. 
Diagram1natic transverse section through the atrial aperture, 

along line A-B in fig. 4. 
Part of v.·all of branchial sac, maguifieu. 
Diagram1natic longitudinal section along the iine A-B 111 

fig. 2. 
Diagru.m to sho,v structure of 1nantle and test (body-wall). 
Diagram to show the relations of nerve ganglion, neural gland, 

duct, ·and dorsal tubercle. 
Front of dorsal edge of branchial sn,c, showing ten_tacles, dorsal 

tubercle, langi1ets, &c., 1nagnified. 

PLATE B. 

Colony of Colella. (Juoyi (Diston1iJ.re). 
Colony of Lcptocli11um 1zer1lectn11i (Didernniu.m}. 
Colony of Pharyngodictyo11 mircib-ile (Polyclinidrn). 
Colony of Botryllns Schlosse, i (Botryllidre). 

(All nat. size, after Herdman, ·• Chall." Report). 
Diagrammatic section of a Compound Ascidian colony, sho,..vi.ng 

parts of two Ascicliozooids and a com1non cloacal aperture, 
magnified. 

Ascidiozooid from a Botryllid colony. 
Ascidiozooid fro1n a Disto1nid colony. 
Ascidiozooid from a Polyclinid colony. 

(All fron1 right side, 1uagnified) . 

J 
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Fig. 9. Section o( test of Ascicl-ia, to sho"· "vessels" and " bladder-
cells," magnified. 

Fig. 10. Diagr,1,1n sho,viug Ascidian from left side, iu correct morpho-
logicn,l position for con1parison with Vertebrates. to illustrate 
the course of the circulation, &c. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4:. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
].l'ig. 8. 
Fig. 9. 
Fig. 10. 
l!.,ig. 11. 
Fig. 12. 
Fig. 13. 

Fig. 1. 
Fig. 2. 

Fig .. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 

PLATE o. 
Ovurn i1,nd spernutto,,,oon. 
Seg111en ta,tion sta,ge of en1 br~·o. 
Early gastrula stage. 
Later gastruht sta,ge. 
Embryo showing notochord. and neural canal. 
Later e1nbryo sho\\·ing body and tail, &c. 
Tntnsverse section of Lail of la,rnt. 
A young tailed larvit. 
An olcler tailed larY,t. 
La:rv,t ,1,ttaching itself to a :,tone. 
Tttil, &c., of larva degenentting. 
i\Iet,1,n1orphosis of larv;1 into 
Young Ascitlia,n. 

PLATE CL.\\' . I. 
Large colony of Stercoclacclla auslralis, I-lcn1man, nat. si:i1e. 
Colony cut in section to show stolonial Lubes and buds, nfLt. 
Sl½e. 

Group of .r\sciclio½ooi<l.s, na.t. siz.e. 
Ascidiozooid remoYec1 from test, right siclc; enlarged. 
The sa1ne, left side ; enlarged. 
Part of surface of test sho,dng spines. S. ¼, 
Section through deeper part of test. S. t-
Part of mantle. S. 1. 
Small part of branchial sac. S. 1. 
Dorsal edge of branchial sac showing languets. S. 1. 
Section through basal part of test showing vessels and buds. 

s. 1. 

PLATT-: CLA V. II. 
Fig. 1. J>odoclai-clla mcridiu11alis1 n. sp., n.~t. si½c. 
]'ig. 2. Body ro1110Yctl frotn test showing thorax an<l. ,tbdon1en, nal. si~c, 



Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 

EXPLANATION OF PLATER. 

Transverse section of the peduncle of same. S. 1. 
Part of the br11,nchial sac from the inside. S. 1. 
Stcreoclai,ellci sp. (? n. sp.), nat. size. 
Part of the mantle. S. 1. 
Part of the branchial sac, from inside. S. 1. 
So1ne of the dorsal languets. S. 1. 

PLATE Asc. I. 
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Fig. 1. O1011a sp. (probably C. intc.c;tinnlis, L,) {rom back of Mcu:ivpe 

Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 

Fig. 1. 

Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 

Fig. 8. 

Fig. 9. 
Fig. 10. 

sp1nosa. 
Body re111oved fron1 test, nat. size. 
C'iona i11testi11alis, L. ("?), froin off Cockatoo Id.; body removed 

fro1n test, left side, nat size. 
Dorsal tubercle of same. S. 1. 
Ascidict i11certa, u. sp. 
Part of branchial sac fron1 inside. S. I. 
Part of dorsal lamina. S 1. 
Dors11,l tubercle and tentacles. S. 1. 

PLATE .-\sc. II. 
Ascid·ia, 1>hallusioi<les, n. sp., specimen B., half nat. size, from 

the right side. 
Part of ,Yall of branchial sac. S. 1. 
Section of test showing Yessels. S. 1. 
Pa,rt of the same. S. ¼-
Tentacles ;tnd dorsal tubercle. S. 1. 
Part of dorsal lan1ina,. S. 1. 
Dissection of the nerve ganglion and neural gland, sho,ving the 

numerous seconda.ry openings, slightly enlarged. 
l¾rt of the surface of the neural gland, showing the openings 

111to the atriu1n. S. 1. 
Part· of surface of test, slightly enlarged. 
Part of surface of test in deeply pigmented fonn (No. 12), 

under a Coddington lens. 

PLATE CYN. I. 
Fig. 1. Group of 14 specin1ens of Boltenia 1x1chyder1natina, Herdm., 

adhering together by the base of their stalks, slightly less than 
hfl,lf nat. size. 
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Fig. 2. 
Fig. 3. 
Fig. 4. 

'.EXPLANATION OF PLATES. 

Small piece of hranchial sac, to sbo,v spicules. S. ¼-
Dorsal tubercle of adult B . pachydermatina. S. 1. 
Dorsal tubercle of B. gibbosa, Heller. S. 1. 

P LATE CYN. II. 
Fig. 1. Boltenia tubercitlata, Herdm., nat. size. 
Fig. 2. Branchial aud atrial apertures of another specimen, showing 

many lobes. 
Fig. 3. Branchial aperture of a specimen, showing four chief lobes and 

many smaller. 
Fig. 4. Speci1nen removed fron1 test and cut open to show folds of 

branchial sac, compound tentacles, dorsal tubercle, &c., 
slightly enlarged. 

Fig. 5. Small part of the branchial sac from the inside, to show 
spicules. S. t. 

Fig. 6. Boltenia tnberculatci adhering to Styela vii hitelegg,i,i, n. sp. 
Fig. 7. Four specimens _of Boltenia tiibercnlata, nat. size, along with 

two specimens of Styela Whiteleggii, n. sp., nat. size. 

PLATE , CYN. III. 
Fig. 1. 1ll icrocosrnus Dra-schii, Herdm., from the left side, about half nat. 

size. 
Fig. 2. Diagram of longitudinal section through the animal to show the 

relation in size between the test and contained body, reduced. 
Fig. 3. The body removed from the test, from left side, nat. size. 
Fig. 4. Section thi-ough the test near the apertures, to sho,v the irregular 

outer surface, nat, size. 
Fig. 5. Part of the n1antle, highly magnified, to sho·w the arrangement 

and appearance of the calcareous spicules. 

PLATE CYN. IV. 

Fig. 1. Specimen of Microcos11i11,s Draschii attached to a large Ascidia 
phallusioides, and having one specimen of Polycarpa Sl11,iteri 
(PI.) and three specimens of ]folgulci Forbesi, Herdm., (P 2·) 

attached to its surface, nat. size. 
F ig. 2. 1Wicrocos1n1is Draschii cut open to sho,v the folds of the branchial 

sac, the opening of the cesophagus, the dorsal languets, the 
tentacles, and the dorsal tubercle. 

Fig. 3. P art of the back of the branchial sac to show the longitudinal 
11nd transverse row$ foi·med by the spicules, 

• 
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Fig. 4. Part of the inside of the branchial sac, showing parts of two folds 
and an interspace. S. 1. 

Fig. 5. The dorsal tubercle, slightly enlarged with a hand lens. 

Fig. 1. 

Fig. 2. 
Fig. 3. 
Fig. 4. 

Fig. 5. 
Fig. 6. 

Fig. 1. 

Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 

Fig. 6. 
Fig. 7, 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

PLATE Cw. V. 

A "combination" figure (see text, p. 24) of Microcosm1,s 
a1,stralis, n. sp. 

Cluster of specimens, nat. size. 
Another speci1nen, nat. size. 
The invaginated test that lines the brancbial siphon. S. 1. 

sc.-zone of scales, cor.-zone of corrugations, tn.-zone of 
minute sin1ple tentacles. 

Part of branchial sac from inside. S. 1. 
Plan of the transverse vessels of the branchial sac. 

illicrocos11i1ts Ranisctyi, n. sp., large specimen fro1n right side, 
nat. size. 

Clump of four specimens adhering, nat. size. 
A smaller specimen from left side, nat. size. 
Part of branchial sac from inside. S. 1. 
Brancbial siphon, dorsal tubercle, and tentacles, enlarged ,vith 

lens. 
llficrocoS1wns affinis, Heller, oat. size. 
Part of branchial sac. S. 1. 
Dorsn,l tubercle. S. 1. 
Molg1tla recwmbens, n. sp., from left side, uat. size. 
Saine species, with test removed, from right side, nat. si,:e. 
From left side, nat. size. 
Part of branchial sac from inside. S. 1. 
The dorsal tubercle. S. 1. 

PLATE CYN. VII. 
Figs. 1-3, Cynthia P"'aJ]Ylttialis, Heller. 

Cynthia 1>rcepntialis, Heller, specimen B, one-third nat. size. 
The same, specimen A, one-third nat. size. 
The same, specimen C, one-half nat. size, with part of test 
cut out to sho,v cavity in which body lies and pad-like fold at 
anterior end. 

• 
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Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 

Fig. 1. 
F. 9. 1g .... 

Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 

EXPLANATION OF PLATES. 

Figs. 4-10, Cynthia 1nolguloides, n. sp. 
Cynthia 1nolg1~loides, n. sp., from the right side, nat. si½e. 
The sa1ue, test remoYed, nat. size. 
Part of branchial sac. S. 1. 
The dorsal languets. S. 1. 
The dorsal tubercle, enlarged with lens. 
Alimentary canal and left gonad, a little enlarged. 
The right gonad, a little enlarged. 

PLATE CYN. VIII. 
Cynthia .sola11<Jides, n. sp., right side, nat. si7.e. 
Some of the s1uall tentacles on the test at the inner end of the 

branchia,l siphon. S. 1. 
S01ne of the spines on the test near the outer end of the branchial 

siphon. S. ¼-
Part of a section of the test showing vessels. S. 1. 
The body with the test removed, nat. si?.e. 
Part of the branchial sac fro1n the inside. S. 1. 

Fig. 7. The dorsal tubercle, a little enlarged. 

Fig. 1. 

Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 

Fig. 6. 

F . ,., 
1g. '. 

PLATE CYN. IX. 
Cynthia 11i1tltiradicata,, n. sp., from left side, attached to a large 

Styela l-Vhiteleggii, n. sp., nat. size. 
Part of branchial sac from inside. S. 1. 
Dorsal tubercle, enlarged with lens. 
Dorsal languets. S. 1. 
The spines in lining of branchial siphon. S. t-
a, in situ; b, a spine isolated; c, in profile. 
Cynthia criniti.~tellata, n. sp., branchial aperture, slightly 

enlarged. 
Stellate hairs on the test of Cynthia crinitistellatli, in profile. 

s. 1. 

PLATE C1.'2<. X. 

Fig. 1. Cynthi~ spinijera, n . sp., from right side, nat. si?.e. 
Fig. 2. The same from posterior end, to show base of attachment. 
Fig. 3. Body n.fter removal of test, nat. size. 
Fig. 4. Pa,rt of branchial sac, from inside. S. 1. 
Fig. 5. Dorsal tubercle. 
Figs. 6, 7, and 8. Branched spines from the stirface of the test, S. 1. 

, 
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Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig 13. 

Fig. 1. 

Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 

EXPLANATION OF PLATES. J 29 

Spine from test of Cynthia villosa, Stimps., from Puget Sound. 
Spine from test of Cynthia echinata, L., from British seas. 
Tentacle of G. spinijera. 
Same in lateral view. 
Cynthia crinitistellata, n. sp., nat. size. 

PLATE OYN. XI. 
Cynthia cataphracta, n. sp., between two specimens of S/,yela 

personata, n. sp., nat. size. 
Small specimen of Cynthia cataphracta, nat. size. 
Thin section of surface layer of test, showing globular spicules 

in sitii. S. 1. 
Isolated spicules, showing development. S. ¼-
Small part of branchial sac from inside. S. 1. 
Dorsal tubercle, tentacle, and dorsal languets, enlarged with 

lens. 
Partial diaphragm at base of atrial siphon. 
Cynthia crinitistellata, n. sp., dorsal lauguets. S. 1. 
Part of branchial sac of same species. S. 1. 
Surface view of test of same species, showing the stellate 

hairs. S. 1. 

PLATE OYN. XII. 
Styela pinguis, n. sp., nat. size. 
Other specimens of same species, nat. size. 
Section of test, showing vessels, &c. S. 1. 
Spines on test in branchial siphon. S. ¼-
Part of branchial sac. S. 1. 
Part of dorsal lamina. S. 1. 
Dorsal tubercle, enla.rged ,vith lens. 
The alimentary canal, nat. size. 
The gonads on the right side, nat. size. 
Some of the spermatic vesicles. S. 1. 

PLATE OYN. XIII. 
Fig. 1. Specimen of Styela Etlter·idgii, n. sp., from the left side, nat. 

size. 
Fig. 2. 
Fig. 3. 

Fig. 4. 

Part of the branchial sac. S. 1. 
Dorsal tubercle of one specimen. 
Another of the same. S, 1. 

s. 1. 

J 
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Fig. 5. Another of the same. S. l . 
Fig. G. 
Fig. 7. 
Fig. 8. 

Fig. 1. 

F. 9. 1g. ,.,. 

Fig. 3. 
Fig. 4. 
Fig. 5. 

Fi,g. G. 

Another of the same. S. 1. 
Another of the same. S. 1. 
Dissection to show the alimentary and reproductive viscera, 

about nat. size. at., atrial aperture; e., endocarp of con-
nective tissue; i., intestine; l.g., left gonad; r.g., right gonad; 
st., stomach. 

PL.\ TE CYN. XIV. 

Styela TV!titeleggii, n. sp., from right side, nat. size. 
Another specimen, reduced to half nat. size to show shape and 

large roots. 
Part of hranchial sac from inside. S. 1. 
Dorsal tubercle and tentacles, slightly enlarged ·with lens 
Part of surface of dorsal tubercle, n1agnified to show scattered 

openings. S. 1. 
Dissection to show rectun1 and reproductive organs, slightly 

enlarged. a, anus ; At, atrial aperture ; e, gelatinous pads of 
connective tissue; g, gonad, and d, one of its ducts; r, rectum. 

PL.lTE CY:::-:i. xv. 
Fig. 1. Styela personata, n. sp., nat. size. 
Figs. 2 and 3. Outlines of two other specimens, nat. size. 
Fig. 4. Pa1·t of branchial sac. S. 1. 
Fig. 5. Tentacles of sa111e species, showing the three si;,;es. S. 1. 
Fig. 6. Dorsal tubercle. S. 1. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 

Dorsal tubercle of another specimen. 
Styela stolon1fera, n. sp., nat. size. 
Dissection of posterior end of test, nat. size. 
Dorsal tubercle. 
Part of bninchia,l sac. 

PLATE CYN. XVI. 

Polyca,pa /1111uUor11iis, n. sp., nat. size 
Body of sa1ue, from other side, nat. si;,;e. 
The sa1ne, with test removed, nat. size. 
Group of polymLrps in sitit, slightly enlargecl. 
Two polycarps itttachecl to the mantle, enlarged. 
Piirt of br,1,nchial sac from inside. S. 1. 
A fe-w stigmata, to sho'vv muscle fibres. S. ¼• 

' 
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Fig. 8. 
Fig. 9. 
Fig. 10. 

Fig. 1. 
Fig. 2. 
Fig. 3 . 
Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 7. 
Fig. 8. 
Fig. 9. 

Fig. 1. 

Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 

l!,ig. 9. 
Fig. 10. 

Fig. l. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9 . 

EXPLANATION OF PLATES. 

Part 0£ branchial sac from outside, to sho,v papilha. 
Part of dorsal lamina. S. 1. 
Dorsal tubercle. S. 1. 

PLA'l'E CYN. XVII. 
Polycarpa stephenensis, n. sp., fro1n left side, nat. si,m. 
Part of branchial sac. S. 1. 
Dorsal tubercle and tentacles, slightly enlarged. 
Alimentary canal and polycarps of left side, nat. size. 
Polycarps of right side of mantle, nat. size. 
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s. 1. 

Polycarpa Sl1titeri, n. sp. (see Pl. Cyn. IV., fig. 1, PL), pa,rt of 
branchial sac. S. 1. 

The dorsal tubercle. 
Some of the tentacles. 
Polycarps from the mantle. S l. 

• ¼' 

PLATE CYN. XVIII. 

Three speci1nens of Polycctrpct ririd~, Herdm., attached to a 
specimen of P. rigida, Herdm., nat size. 

Dorsal tubercle of Polycct1pct ru.Ju7ct. S. l. 
Another specimen of.same. S. l. 
Part of branchial sac and dorsal lamina, of P. ri,yicla. S. 1. 
Stalked sandy specimen of P. viridi:,, nat. :;ize. 
Dorsal tubercle of P. viru.Z.is . S. 1. 
Another sand-encrusted P. v-iridis, nat. size. 
Small part of brancbial sac, highly magnificcl, to show out-

growths from vessels and vesicular structure of ba.r. S . f . 
Tentacles of P, v·iricli.s. S. l. 
Atrial tentacles. S. 1. 

PLATE CYX . XIX. 

Polycar11a sacciforniis, n. sp ., left side, nat size. 
Part of branchial sac. S. l. 
Dorsal tubercle. S. l. 
Part of tentacular circlet, enlarged with lens. 
Polyca1pa longisiphonica, He1·dm., nat. size. 
Dorsal tubercle. S. 1. 
PolyctirJ_Jci J acksoniana, 11. sp., rig lit side, nat. :;izo. 
Dorsitl tubercle. S. l. 
Part of brauchial sacr S. 1. 
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1:jl]" <r 1 J:: t · . 

Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 

Eli.PLAN A'l'ION OF PLATES. 

PLATE CYN . XX. 
Polyca1pa au,rata, var. plana, nov., right side, nat. size. 
Part of brancbial sac. S. 1. 
Tentacles and dorsal tubercle, slightly enlarged. 
Dorsal tubercle. S. 1. 
Sotne of atrial tentacles. S. 1. 
Polyca11,a attollens, n . sp., right side, nat. size. 
Part of branchial sac. S. 1. 
Dorsal tubercle. S. 1. 
Dorsal tubercle of Polycarpa tinotor, Quoy and Gaimard. 

PLATE MoL. I. 
Fig. 1. Molgu,la 11wllis, n. sp., about nat. size. 
Fig. 2. Body re1noved from test, from left side, nat. size. 
Fig. 3. Part of branchial sac .from inside. S. 1. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 

Dorsal tubercle and enormous hypophysial gland. S. 1. 
llfolgnla sydneyensis, n. sp., nat. size. 
Body removed from test, fro1n left side, nat. size. 
Body removed fxom test, from right side, nat. size. 
Part of branchial sac from inside. S. 1. 
Dorsal tubercle and tentacles, enlarged. 
Ascopera nana, n sp., nat. size. 
Body re1noved from test, from left side, nat. size. 
Part of branchial sac from inside. S. 1. 
Dorsal tubercle. S. 1. 

Fig. 14. A large tentacle. S. 1. 

PLATE D I ST. I . 
Fig. 1. Colella, tenniccuilis, Herdm., nat. size. 
Fig. 2. Group of four individuals of 0. tenu,icaulis, half nat. size. 

s. 1. 

Fig. 3. A small part of Ascidiarium of one of these, showing the 

Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 

arrangement of the Ascidiozooids, slightly enlarged. 
Four individuals of C. tenuioanlis, nat. size. 
Part of Ascidiariun1 of large specimen of C. ten1tioanlis. 
Another of same. 
Part of peduncle and stolon of 0. tenuicanlis. 
Another stolon of same, nat. size. 
Four individuals, 1·educed and part of peduncle omitted. 
Small indi,·idual of C. tenuioanlis. 



Fig. 11. 

Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. 16. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 

Fig. 5. 

Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 

Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 7. 
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Group of five individuals-, of which three are very young, 
reduced. 

Part of branchial sac. S. t-
Dorsal languets. 
Part of section of test, sho,ving an ectodennal process. 
Circle of tentacles itnd dorsal tubercle. 
Another circle of tentacles, in which 12 are present. 

PLATE DIST. II. 

Colony of Colella plicata, Herd1n., nat. size. 
Another colony, ·with much-convoluted Ascidiarium 
Small colony, sho\ving connection or junction at c. 
Fan-shaped colony, sho\ving delicate membrane between the 

branches. 
Small part of last, enlai·ged to sho\V arrangement of Ascidio-

zooids. 
Colony, showing junction at c. 
Two colonies, with distinct bases, joined at c. 
Small colony, with long, slender peduncle. 
Piece of small colony, showiug two connections at c. 
Very irregular colony. 
Small massive colony. 
Au Ascidiozooid of C. 11licata, measuring 2 mm. in length and 

0·5 mm. in breadth. S. 1. 
Part of section through peduncle, showing test and ectodermal 

vascular appendages, v. 
Part of section of test, sho\ving bladder cells and pigment 

cells. S. ¼• 
Part of branchial sac, ,vith dorsal languets. 

PLATE DrsT. III. 

Group of colonies of Colella olav-~fonnis, Herdm. 
Another colony of unusual shape. 
Another colony, ·with Ascidiozooids more distinct. 
A colony in median, vertical section. 
Section of the test. 
Section of test of anothel' colony, where yellow pigment cells 

are more abundant. 
Outline of long, slender A8cidiozooid, 5 Ullll . in length. 
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Fig. 8. 

Fig. 9. 

Fig. 10. 

Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 

Fig. 15. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. 16. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

EXl'L.·w"ATION OF PLATES. 

Outline of shorter Ascidiozooid, 1 mm. 1n length, with two 
embryos in incubato1·y pouch. 

Outline of another si1nilar Ascidiozooid, 3 111m. 1n length and 
2 mm. in greatest breadth. 

Outline of another larger Ascidiozooid, ·with very long pedicle 
between thorax and abdomen. 

Piece of branchial sac. 
Piece of branchial sac of Ascidiozooid front another colony. 
One of the dorsal languets. 
Piece of an ectodermal vascular appendage, showing branch-

ing S. 1. 
End of another appendage, showing young branches growing 

out into test. S. 1. 

PLATE PcL. I. 

Aniaroncin1n rotundatu11i, n. sp., colony, reduced in size. 
Part of branchial sac. 
Three of the very long dorsal languets. 
An Ascicliozooid. 
Polyclinuni clava, n. sp., colony, nat. size. 
An Ascidiozooid. 
Part of branchial sac. 
Some of the short, stout, close languets. 
Polyclinum, depressu11i, colony, nat. size. 
An Ascidiozooid. 
Part of branchial sac. 
Some of the small tentacular languets. 
Polyclinu1n (?) nigrzwn, n. sp., colony, nat. size. 
An Ascidiozooid, showing especially the alimentary canal. 
Part of test. 
Part of branchial sac and dorsal languets. 

PLATE PcL. II. 

PolAJctinnni y·igcinten1n, n. sp., colony, nat. size. 
Larger colony of the same species. 
Polyclinn1n ylobos11,1n, n. S}J., colony, slightly re<luced, surface 

view. 
Pig. 4. Another colony in sectiou, to show Ascidiariuw and peduncle 

and tho position of Lhe ,iscidiozooids, nat. -:;i¼e. 

• 

.. 
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,. 

Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 

Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. 16. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6 . 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 

EXPLANATION OF PLA't'ES, 

Ascidiozooid from last colony, enlarged. 
Two of the tentacular dorsal languets. 
Small part of the branchial sac. 
A tailed larva from the colony. 

PLATE PcL. III. 
Polyclinn1n fusc1t1n, n. sp., colony, nat. size. 
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Ascidiozooid of same, with larvre in incubatory pouch. S. 1. 
Part of test, showing bladder cells containing crystals, a.nd 

brown pigment masses. 
Part of branchial sac. 
Dorsal languets. 
Circlet of tentacles from the branchial sac. 
A111,(1,rouc1·u11i 11rotectans, n. sp., colony on the back of a Dro1nia, 
nat. size. 
Ascidiozooid from same. 
Series of dorsal languets. 
Part of branchial sac. 
A11iarouciu11i ano1nal·nni, n. sp., colony, nat. size. 
Some of the dorsal languets. 
Part of branchial sac. 
A scidiozooid. 
Part of the branched gland from the intestine. 
Part of the test, sbov.'ing the system of branched "vessels." 

PLATE, PcL. IV. 
Colella cyanea, n. sp., one-half nat. size. 
Part of test. 
Ascidiozooid. 
Part of branchial sac. 
Dorsal languets. 
Circle of tentacles from the branchial siphon. 
A11ia1·oiwin11i distornoicles, n. sp., nat. size. 
Section through edge of colony. 
Part of test, showing a vascular stolon. 
Masses of yellow pigment in mantle of post-abdomen. 
Ascidiozooid. 
Part of branchial sac and dorsal languets. 
Dorsal tubercle and tentacles. 
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Fig. 14. Polycli1iit1n prun1tm, n . sp., nat. size. 
Fig. 15. Ascidiozooid. 
Fl. 16 P 0 rt of branchial sac and dorsal languets. g. . a, 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 

PLATE PcL. V. 

Psamm,a,plidiit11i soliclu,m, n. sp., nat. size. 
Section of test of same. S. 1. 
An ascidiozooid. 
Three of the branchial tentacles. 
Part of the branchial sac. 
Small colony of Psanirnapliclinni lobatit1n, n. sp. 
Large colony of Psa1n1naplidin1n lobcttu.nn. 
An Ascidiozooid. 
Three of the dorsal languets. 
Part of the surface layer of test. 

Fig. 11. Small part of the branchial sac. 
Fig. 12. A tailed larva from the peri-branchial cavity. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

Fig. 4. 

PLATE PcL. VI. 

Psa11i11iapli<liu11i incrustans, n. sp., nat. size. 
Part of branchial sac. 
Dorsal languets. 
Part of the colony seen in section, nat. size. 
An Ascidiozooid. 
A tailed larva from the peri-branchial cavity. 
Psam11iaplidiu1n pednncnlaturn, n. sp., three colonies, nat. si7.e. 
An Ascidiozooid. 
Part of the branchial sac and dorsal languets. 
Psa11i11iaplicliu11i fragile, n. sp. 
Part of the colony in section, nat. size. 
An ascidiozooid. 
Part of branchial sac, ventral edge. 
Branchial aperture and circle of tentacles. 

P LATE DrD. I. 
Leptoclin1t1n fi1nbriatnrn, n. sp., colony, nat. size. 
A common cloaca! aperture, enlarged ,vith lens. 
Part of the test, showing spicules and an ectodermal process, 

magnified. 
Seetion through the colony, sho-wing Ascidiozooids and spicules. 

s. 1. -



Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 

F ig. 7. 
Fig. 8. 

Fig. 9. 

Fig. 10. 
Fig. 11. 
F ig. 12. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
F ig. 5. 
F icr b ' 6. 
Fig. 7. 
F ig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
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Calcareous spicules from the test, highly magnified. 
An Ascidiozooid, sho,ving the course of the alimentary canal. 
Muscle bundles in the mantle over the thorax. 
Part of the branchial sac, from a section. 

PLATE DID. II . 
LeptocZinwni incanu1n, n. sp., several colonies, nat. size. 
Calcareous spicules from the test, magni£ed. 
Part of the surface, showing two com1non cloaca! apertures 

and a number of branchial apertuTes, enlarged with a lens. 
Part of the branchial sac, magnified. 
The alimentary canal. 
The anterior end of an Ascidiozooid in section showing tentacles. 

dorsal tubercle, dorsa.l languet, &c., magnified. 
Leptoclini,1n 11atulu11i, n. sp., colony, nat. size. 
Part of the surface showing the arrangement of the Ascidio-

zooids, enlarged with lens. 
Arrangement of the spicules around the branchial aperture of 

an Ascidiozooid. 
Small part of the branchial sac. 
P art of the test in section. 
The alimentary canal 

PLATE PST. I. 
Colony of CJwrizoconnus syclneyensis, Herdm., nat. size. 
P art of test. 
P art of branchial sac. 
Part of branchial siphon, to sho,v dorsal tubercle. 
Alimentary canal. 
Part of wall of intestine, showing digestive tubules. 
Polycarps containing ova. 
Colony of Olzorizocor1nits subfnscus, Herdm., nat. size. 
Part of section of same, showing branchial sac, &c. 
Branchial siphon from inside. 
A polycarp containing ova. 

P LATE PsT. II. 
Fig. 1. Colony of Ohorizocorrnits leucophae·us, He1·dm., nat. size. 
Fig. 2. Part of mantle. 
Fig. 3. P art of branchial sac. 
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Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 1. 
Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 

Fig. 13. 

Fig. 1. 
F ig. 2. 
Fig. 3. 

EXPLANATION OF PLATES. 

Branchial siphon from inside. 
Atrial siphon from inside. 
Alimentary canal. 

PLATE P ST. I I I. 
Part of a colony of Goodsiria lapiclosa, H erdm. 
Another colony of same. 

.. 
• 

Part of ~est, showing vessels, test cells, and imbedded foreign 
bodies. 

Part of vessel from test. 
Part of mantle. 
Part of branchial sac. 
Graphic formula of branchial sac. 
Alimentary canal. 
Digestive tubules from ·wall of intestine. 
Tentacles and dorsal tubercle. 
Part of polycarp, showing ova and sperm sacs together. 
Group of sperm sacs and ducts, separated out. 

PLATE BoT. I. 
Colony of Botrylloides leptu,11i, n. sp., variety, nat. size. 
Part of test of same, showing vessels and pigment cells. S. ¼. 
Part of mantle, sbo,ving muscle fibres and pigment cells. S. ¼-
Part of brancbial sac of same form. S. 1. 
Colony of Botrylloides leptu?1i, nat. size. 
Part of very young Ascicuozooid occurring in a section and 

showing the ova, and the young longitudinal bars of the 
branchial sac. S. ¼-

Section of the edge of the test. S. ¼-
Section of another part of the test. S. ¼-
Ventral edge of branchial sac, showing endostyle. 
Another part of branchia.l sac, near dorsal lamina. 
AHtnentary canal of same species. 
Branchial siphon from the inside, showing the 4 large s.nd 

4 small tentacles and the dorsal tubercle, &c. S. ¼-
Longitudinal section through stomach sho,ving the folds. S. ¼-

PLATE BoT. II. 
Col9ny of Sarcobotrylloides jacksonianuni, n. sp. 
A common cloaca} aperture from same colony. S. f . 
Section of test. 
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Fig. 4. Small part of section of test, highly magnified, sho,viug the 
ova and young buds in the vessels. S. ¼• 

Fig. 
Fig. 

5. Young buds in vessels of test. S. i• 
6. Part 0£ the branchial sac, from endostyle to dorsal lamina. S. 1. 

Fig. 7. 
Fig. 8. 
Fig. 9. 

Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 

Ascidiozooid from left side. 
Branchial siphon from inside, to show tentacles. 
Colony of Saroobotrylloides anceps, n. sp., adhering to colonies 

of Polyzoa. 
Part of the brauchial sac and interior of branchial siphon. S. 1. ' 
Part of mantle, to show masses of purple pigment cells. 
Part of section of test. 
Alimentary canal. s. ¼-

PLATE BoT. I I I. 
Fig. 1. Colony of Saroobotrylloides pcinnos1t1n, n. sp., less than nat. 

Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 7. 
Fig. 8. 
Fig. 9. 

Fig. 10. 

size. 
Ascidiozooids of same, with alimentary canal sho,ving through. 
Part of the branchial sac near the dorsal edge, sho,ving irregular 
stigmata. 
More regular part of the branchial sac. 
Branchial siphon, &c., from the inside. 
Stomach in surface view, showing caecum and folds, 1n 

Sarcobotrylloicles purpureii1n. 
Stomach of the same in oblique section, sho,ving folds. 
Colony of Sarcobotrylloicles 1ntrpureu1n, nat. size. 
P art of a section showing fuhe vessels near the surface of the 

test. S. 1. 
Colony of Sarcobotrylloicles pu111ureit1n, nat. size. 

THE END. 
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