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The present paper is in continuation of my last comniunica-cion to  
the Society, which was read in April, 1893. During the somewhat 
long interval but little has been done in  Australia towards advanc- 
ing our kno;T--iedge of its hydroid fauna, the only contributions 
which I am anare  of being those of Messrs. Bartlett, Mulder, and 
Trebilcock, in  the '' Geelong Katuralist." A number of new and 
iiiteresting fornis were made known in these papers, mostly among 
the simaller species, and p1incip:illy from collections made in  or 
near Port  Phill ip;  a,nd since this is the case y i t h  a localityowhich 
has perhaps been better searched than any other in the States, it  
map rea,dil:j be imagined what a wealth of information remains to 
be gathered hy Eutu1.e investigiltors along our less-explored shores. 

A quantity of hydroid material which was dredged by the 
'' Thetis " in 1898 was sent to Mi-. Jas. Ititchie, of the Royal Scottish 
Museum, Edinburgh, and tlic 1,esults were publi~hed by the Aus- 
t ta l ian Museum in one of its Memoirs nearly two years since. In 
this paper a number of nex  Corms are described. and a good deal 
is added t o  o u r  l i i io~ledge  of already-lrnown species. 

A number of hydroids dredged from time t o  time by the Com- 
monwealth t,rawler '' Endeavour " have been placed in my hands 
fo r  examination, among them being some new and striking forms 
obtained from t'he little-explored region of the Great Australiaii 
Eight. These fomi the subject of a Report, xThich was contpleted 
some rrioriths since, and which it is expected m-ill shortly be published. 
A small lot of material since received contains several additional 
fornis nen- to. our  fauna, vhich 1 hope to report upon a t  a future 
date. 

Though no other ~ o r h s  have appeared specially devoted t o  the 
Australian Bgdroida,  inznJ- of our  species have been described in 
accounts of collections made in other parts of the morld during 
recent years, and the nmnber of forins known to be common to  
Australia and other regions has been considerably augmented, while 
nuinerous changes in nomenclature have found more or less accept- 
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ance. ;Ifany specific iianies formerly adopted 117 iiie liave ireeii 
ranked as synonyms of older species, following on the examination 
af miiseurn types of former obseivers, vliose descriptions ncit‘ \ ( i  

incorrect or iliadcrluata that  i t  had been impossible to identify :lie 
species which they were intended to  indicate. This is especial]>- the 
case TT itli t h ~  hydroids described by Larnarck and Lnmoulonx .  of 
whose descriptions a great many mere quite valueless, so that  tlic 
species remained unidentified for nearly a century, till Dr .  B i k i  d 
recorded the results of his examination of the type qwcimens. The 
same observer has also examined the British Xuseum collectioria. 
and finds a number of the species (Australian and other) desci ibcd 
by hllman in the “ Challenge1 ” Repott ,  ‘lii(1 dieidlere,  t o  lie 
identical with previonsly-lii3o\~~n forms (in d d i t  inn t o  those which 
I had, in former papers, noted. as synonyms of so l i l t ’  of Rnslr’s a l ! t l  

Kirchenpaiier’s species). I map remaili in  passing that a siniil,ir 
revision of Kirchenpauer’s types would be ver]v serviceable. His 
accounts of some of the species leave much to be desired, and in t n o  
o r  three cases nlitlre the types Iiavc Iieeii ev:aiiiiiirtl. tl 
such as could not be recognised from tlie descriptions and figures 
9 few of tlie species dealt mith i n  the following pages h a w  l)em 

treated by recent observers as synon of oldei ywcies. from whicli 
they are really distinct, a n d  to clear up tlirii affinities I have 
described them niore fully, though in  fact, some of the or*iginal 
descriptions were inconsistent with the synonymy assigned to theln. 
Two of Busk’s species, which have only been identified in  ieceiit 
years, are here fully described, and one or  two changes are niadc 
in  specific names, for various reasons. In view of the unfoi tuir,ite 
vehicle of publication chosen by the Geelong obseivers (the “ Geeloiiil 
Naturalist  ” being issiiecl in such liiiiited niinibci~ that scarcely a i i ~  
copies were available for pinchase), I proposed ie-tle\c ribing such of 
the new species, as I liad, through thc roiirtesy of Air. 1 I ~ l d t 1 ,  
obtained specimens of, but  have liad t o  postpone doing SO t o  :I 

possible future opportunity. 
I cannot let pass this occasion (the first id i ich  has presented itself) 

,of expressing my hearty thanks t o  those obsei v \Tho have favou1 et1 
me with their publications. These arc :-lh Lalira Thoriiely. of 
Liverpool; Dr.  R.  Kirkpatrick,  of the l31 itisli Xuseum; Mr. Jas.  
Ritchie, of Edinburgh; Dr.  E. T .  Rrowne, of Reiklianipstead; Dr.  
A .  Billard, of Par is ;  Professoi, 3r. Bedot, of GeiicviL; Professor G. 
&I. R. Levinsen and A h .  P. Kramp,  of Copentiageii; Dr.  C1. Hal t -  
laub, of Heligoland; Dr.  Elof Jaderholin, of STveden; Dr.  E .  
Btechow, of Munich; A. K. Liiiho, of St Peter,sl)iii g ; Dr.  G M a i l \ -  

q 4  
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HYDRA VIKIDIS T,ltllrr 

, TJiiiri4. I 'auir. Succ., 1746,  17 3 6 7 ,  id . ,  Syst. 
Kat .  1 , 1767, p. 1:320; Jo~instoii,  Bi i t  Znoph., 1847, 1'. 
121. fig. 28; Hincks. J3i. it .  H1~;dr. Zooplr . 1868, 1, 312,  
fig. 40; Redot, Zool. Anzeig, xsxix . 1912, 11. GO.?. 

Zool. Anzeig, xxxiii., 1908, p. 7!10. 
rryydrcr 7 j 1 1 . 1 ~ ; s s l , i 2 a ,  i u i a \ ,  i~xcr~cirus,  1766, 13. 31 ; B ~ ~ ~ ~ ~ ,  

I-/. / , / r i d i s  has not lritlici t o  I)ecn iiiclutled iii lists of the Australian 
hydi~oitla, Lilt i t  ia found abrindai i t l~  , i n  coi~ipaiiy .iritli tlie bron 11 

li?-dra, i n  p n i i d h  bordering tlie Yaws near illellbourne ; and its 
occurrelice iii tliose localities lias heen noticed in tlie " Victorian 
Naturalist " nu ievernl ocLasions. 

PICNNARIA WILSONI, ri .  noin. 

I/nlocor.d& ni i s f rc r l ia ,  Bale, Pioc. Roy SI)C Victoria, N.S , 

. It i b  nr)n geiieially iecogiiiscd tliat tlie genus //aZocord!/Ze is not 
rcally distivct f i  0111 Peu~/a7./cr, to vliicli genus oin l/ C/us trd is  must 
acc(ir(firig1y Le I elegated. I n  order t o  avoid confusion irith I-'. aus- 

I3nle (although that species is now coiisidercd by mine 
observcis to be only a variety of E'. ca?1oZznii), it  semis advisable to  
i e-iianie the pixmiit foi in, ~ l i i c l r   as dredged in Port Phillip by the  
1 ,rte Mi 

A l l  tlic species hitherto rcfci.recl to  Pennuria appear t o  be iden- 
tical i n  habit, the stem giviiig off t n o  series of alternate branches, 
wfiieli are both in the saine plane, or ncarlp so, while the short p o l y  
1)iferoiih ramuli fo rm a single series along the distal side of the  
braiiclies. least i n  the mounted specimens), t h e  

vi  , 1893, p. 94. 

J . 13 r acebr i dge TY ilsoii . 

I n  Z'. rcvlsorii (at 
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branclies are all directed to one side, and so appear a t  first sight t o  
be uniserial j in  reality, howevw, they origiiiate in t n o  planes ahoiit 
90 deg. apart ,  but are then directed so decidedly for\\ard that  alien 
irioriptcd t l q -  fall to tlie same side, arid seem to liavc ii secuiitl tiis- 
position. -2 more iiiipoi~tant distinction ~ however, is tlic a 1 ~ 1  ange- 
inent of the iiltiiiinte I a~iiiiles, wliicli i n  l'. ccdsorri a le  biserial, and  
like the b r a n c h  are  in  tTro planes ahoiit !N cleg. fi.oiii each other. 
They are, as a 1 iilr. altei iiate, lint tlieie ai e soinctirries iri cgulxi t ics  
in  their disp(>sitioii. such as  t n o  occiii i ing in  succcssioii on  the siiiiie 
side. This ar 1 nncerrient, and the vel > mucli i n o i ~  pi-onourit cd 
aniiulation, diqtinguish the polypidoni from that of 1'. tr~rstrnl~a 

11ie onlj- speciiiieirs I have seen consisted of t n o  inoiriitctl pie< PS, 

and Mr. Rilsoii 31 < is  unable to s:ty \illat tlic size of tlie original 
specinien had becn, 01' to give any fiirthcr (let:& of the raiiiificatioii. 

r, 
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( 2 )  Not Lrcfoea calcarota, Agassiz, Rlein Alus. Conip. ZooI. 
E I ~ ~ V ~ I I ~ ,  I. lS66, p. 122,  fig. 190, Hargitt,  K. h m e i .  
Nat . ,  xxsv.. 1901, p. 387, fig. 24. 

( 1 )  Not l/lrOellii c n l c a i n f u ,  Nutting, Bull. U.S. Fish. Coinin., 
xix , 1901, p. 353, 378, figs. 56, 94. 

Sot  7,cifoeci c?/I ind~ica.  voii Lendeiifeld, Proc. Lin.  Soc. 
N.S.llJ., ix., 1884, p. 912, pl. xl.. figs. 4, 5. 

This is one of a series of closely-allied forms, the specific relation- 
ship of mhicli is more OY less doubtful. Pictet first classed together 
the Lafoen  cylwdrica of von Lendeiifeld, Hebellcr c o n f o r f a  and 
W c y l i v d r u f a  of I\larktaiiiier-Turneretscher. and-somewhat doitbt- 
fully-Lafoen rc(rvde71s. Billard added to  the list Lafoen calcarnta, 
Agassiz. of v-liich he regards a11 the others as synonyms. 

Pictet claims that  hc find& in Ainboyna speciiyns,  in the saim 
colony, hpdrothccae coinciding exactly with the descriptions of the 
t1iic.e species xThich lie unites (other than E. c m f o r t ( i ) ,  and his only 
reahon for doubt as t o  the identity of H .  scnnde97.q arises from an 
apparent difference in  the gonophores. llegardiiig U. c o n f o r f a  he 
remarks, referring to the flesurr of the liydrothecae, “ Nous iie pen- 
sons pas cependaiit qu’il y a i t  lieu d’en faire line espkce distincte, 
car ce n’est hvideinmeiit q i i ’ i i i ~  phknonikne pathologique provcnant, 
soit ci’une inauvaise m6thode de conservation, soit d’une autre cause 
inconiiue. ” The assumption that  the bent form of the hydrothecae 
is due to  bad pi-esei-vation is perfect17 groundlcss; it is the iisual 
n i id  normal conditio11 of this hydroid, which, however, does not 
sccin t o  nie t o  ciiffci. more than varietally from /I.  scandens,  
especially since Levinsen has shorn that its gonangiuni is exactly 
similar to  that  of the latter species. 
My expeiience differs from that  of Pictet in reg:ird to  the troplro- 

soine. I have observed inany colonies of 11. scmzdens, arid several 
of ZI. con for in ,  but have no t  found any great variation in tlie 
hydrothecae. And Pictet does no t  explain hox- he  as ahlc to 
satisfg himself that  tlic characters of L. cylindriccc are such as to  
justify its association TT ith the other forms ; Vo11 Lendenfeld’s state- 
ment that  his species has the hpdrot’liecae ‘‘ large as in L .  p a m s i -  
f i t n  ” Reems to  forbid such ahsociation, ant1 there is reason to 
believe tha t  i t  is identical with a f o i m  t o  be tie 
xhose size is sucli as t o  take it fati out  of the range of the species 
01 variety obsei-vcd bp Pictet 

The goriosoine of Pictet’s speciiiiens is described thus :-‘‘ Gono- 
tlihqucs allong&s, I ecourbk eii fornie de corne d’abondarlce, h. parois 
lisaes, renfeiioant trois 1)oui georis niedusoides en forme de cloche, 
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According to the figure the aperture is 

The gonangium of 11. scandens and H .  contorfa is not recurved 
toiiii~copia-fashion, and its wall is not smooth, but feebly annu- 
lated ; its aperturc ~ h e i i  inaturc is divided into several shallow 
emarginations, each with its opercular flap. As Levinsen justly 
iemarks,  ‘‘ The goriothecae of fL. contorta seem to be very different 
from those of R. c r i l c ~ t m f a  arid H .  cylindrica, figured by hgassiz 
and Pictet.” 

A s  to the gonophores themselves, Pictet says, “ Dans cette espkce 
[ H .  scnndens] en eftet, les gonothBques contiendraient deux gonot 
phores i ~ ~ f e r m a r i t  chacun trois b quatre ceufs et surmontks d’un 
gros blastostyle en forme de trompette, tandis que sui- les exemplaires 
rkcolt6s b Amboine, les gonotlkques renfer nient trois boiirgeons 
mkdusoides en forme de cloche trBs facilement reconnaissables.” 

Kc goes on to  suggest that  the apparent blastostple of H .  scandens 
is really the first medusoid bud, an el-roneous interpretation having 
been given to badly-preserved spccimens. The suggestion as to the 
blastostyle is sonie\\hat extraordinary,  as it is difficult to imagine 
how the structure vhich I have figured (as i t  exists) could be COY- 
fused with a gonophore; nevertheless, I have no doubt that  Pictet 
is correct in  supposing that  the gonophores are rricdusoid, and it is 
quite possible that  thi-ee may be produced, though not all a t  one 
time, as in the forin xhich Pictet has figured. In the fen- specimens 
which seemed to be complete there appeared first the large trumpet- 
shaped blastostyle, then tile first gonophore, whicli, however, was not 
in  a conditioii to eiiable its structure t o  be made out satisfactorily, 
and below this the second bud, an ovate body in  a niuch more rudi-  
mentary stage of development. In one or two instances there was 
a t  the basc of the gonotliecn a slight enlargement, xhich may perhaps 
have been the ~ a r l i e s t  rudiment of a third medusoid, but its minute 
size and thc pi’eoeiice in eticli case of foreirn matter obscuring i t  
made its charactci. a. matter of uncertainty. If a gonophore, its 
developrneiit must be velp late, fo r  even in  R case where the first 
had escaped, and the second secmed mature,  i t  was still xpparently 
no flirther advanced. 

On the whole 1 coiiclucle that  Pictet’s ow11 account of both the 
gonotheca and its contents, if correct, furnishes strong evidence 
against the identity of his specimens with H .  scandens, and reasons 
will be given for believing H .  cylindrico t o  be an entirely different 
species. I have not seen LZ. cyl indrafa,  and therefore offer no 
opinion regarding it.  As to  H .  calcarata, it  may possibly be the 

disposks sur  une rnng6e ” 
circular and entire. 

* 
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same as H .  scn?idenc, but the descriptions cextainly do not establish 
their  identity. A. Agassiz says that  tlic gunarigia are gigantic as 
compared with the hptlrothecae, n-hich is decidedly not the case ir.ith 
H .  scandens; their form also is tl~ffri  twt. The more advanced 
medusa is said t o  fill the cavity of tlie goiiangiiiiii alinost entirely, 
arid to be Iron1 1-20th to 1-16th of a i l  iricli long when i t  escapes. 
In I / .  scandeiLs the largest uiediisa ineasnrecl i n  each case, -when 
apparently about iiintiire, slightly iiiitlei 1-40th of an inch, a n d  
iievet’ occiipietl nic,i’e itinn a srii:ill pi ol)iii tinii of tlie gonaiigiuiri. 
According t o  Agassiz, S i i t t iug ,  a r i d  1-l:trgitt tlie liydrotliecne of 
I / .  calcnintcr  a l e  v c i ~  )ugly c u ~ v e t l  ;It the base (NuttiILg hdys 
doubly curved), a11tl ave c ~ i i e ~  iLll7 1x11 IIC I I I  p<tii s, nritlier of n l i i c l i  
conditiolis ubtaiii 111 //. scrritdrns. ”lie Y i w  iiietliisa of / I .  cnlcc/ r , i ta  

is well Bno\vir, but that of 11. s r n / i d e / i s  11x5 not IKWI observed, nor 
bas tliat of Pictet’s specimens. 
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( L a i i i o ~ r ~ ~ i x ) ,  p .  121. 
Not I l y i ~ a m ~ i i n  t/rr.h/iratn, Lanrouroux, Vide 13 124 .  

Mydrocaulus ahout half a n  inch in  height, often contilined into 
a ktolon, unbranclied. Hrdrotliecal internodes mostly a little 
shoi ter  tlian the nidtl i  ncioss the hgcliothecae, one 01- two a t  the 
siirriiriit often rnucli elongated, nodes sometimes single and trans- 
veise, often double, with the lomw transverse and tlie upper con- 
spicuously oblique and slrnder, the latter occurring a t  irregular 
intcrvals. 

Hydrothecae opposite. R pair  on each internode, divergent, but 
with the l o v w  portions in contact o r  approximate in front,  
separated behind; mostly s h o t  and squat in  form, with a distinct 
oblique fold 01- ridqc crossing them about the middle; aperture loolr- 
ing outwards and upn iwds, with two lateral teeth, generally blunt 
and rounded, but in  some specimens more pointed, a third tooth 
often developed above. 

Gonothecae ovate, truncate,  not compressed, with several strong 
annular  ridges ; summit with a wide operculate opening ; borne on 
the lower par t  of the shoots. 

Coloiir, brown, pale to very dark.  
1fub.-Queenscliff ; Port  Phillip ; Portland ( A h .  Maplestone) j 

Natal Coast, (wmiiiori (Warren). 
Under the name of R. loczclosa Buslc, I included in  the “ Cata- 

logue of the Australian IIpclroid Zoophytes,” along with Buslc’s 
typc,  tmo or three forins which I had observed in  collections from 
Poi t  Phillip. One o l  these. of pinnate habit, is probably identical 
v i t h  S.  inflata (Versluys), and ,  with tha t  species, is referred in the 
present paper to the Dytmnzena mnrginata of Kirchenpauer. The 
other varieties differ considerably from Busk’s, and I have long 
been doubtful whether they should not be separated, though reluc- 
tant  to propose a new name on grounds perhaps insufficient. 

I n  1909 Billard announccd. as a result of his examination of 
L ~ ~ U O U ~ O I I X ’  types, that  the D. tzcrbinata of that  author is the same 
as Rusk’s 8. loczdoso, corrcsponding in  all respects, as Dr.  Billard 
infornis me, with Buslr’s drawing. I nom propose, while accepting 
the original name, 8. tur6iirnta, for BUSH’S species, to separate the 
common short-celled form, and to retain for it the name of S.  
Zocirlosn, under mhich it i s  already generally known. The grounds 
of  separation ui l l  be briefly stated. 

In S.  Zoezclosn, as restricled, tlie hydrothecae are short and squat 
in  form, slightly divergent throughout, so tha t  the two constituting 
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a pa i r  are in contact in  front only at the lower par t ,  and tlie bases 
of the hpdrothecae, as n-ell as the transverse ridgrs,  run  obliquely 
to the axis of thc hydrocaulus. I n  8. tzrrhisiata the hydrothecae are  
nioi-e erect in  the lower par t ,  the main divergence being above the 
iitlpc, which i c :  a t  riqht angles t o  the axis of tlie hydrocaulus. The 
vel tical ridge where the two lrydrothecae meet is not continued do\\ n-  
ward in  8. loculosa as i t  often i s  i n  i’i. ftcrbmata. The mouth in  
S .  Zoculosa is upward-directed, v i t h  distinct lateral teeth, while in  
the other form i t  looks rather downward, and the lateral teeth o r  
lobes are but  feebly developed. 

The internodes in  S. turbinatn are scpni,atetl b>- simple nodes, 
transverse 01’ very slightlp oblique. which a le  usually very close 
above the hpdrothecae. I n  S .  loculosa similar nodes exist, but  in  
addition to and above thein there are found a t  irregular intervals 
oblique nodes. in  which tlie base of the upper iiiterirode runs donn 
into :I point in front, 4-hile the top of the lower one is produced 
u p ~ a i  d into a similai point at  the back. Such doiible joints may occ‘iir 
between most of the hydrothecal internodes on rt shocot , or therc may 
be only one o r  two of them, and the straight ones vary a good dear 
in  distinctness. The effcct i s  tha t  the short section of hydrocaulus 
between thein constitutes R separate internode. as Warren justly 
describes i t ,  and the condition i s  exactly similar to  that  of marip 
spec ies of Plunmlaria, in \\liicli tlie short intermediate internode 
is separated fron? the hydrothecal internode above 1’3 11 long oblique 
joint ,  antl from that I d o w  hy a stiniglit transverse one, often less 
distinct. The onlv diffei ence is that  in Plu?nulcr?m the short inter- 
mediate internodes ai-e of regular occiiri’eiice, i\liilc here the? are  
i r reg 111 ai,. 

I n  both S. ~0c?6~0su  and 5‘. furbi i infn one 01‘ t a o  internodes- 
usiiallp only one--at thc suniinit of a, shoot niay be very rnii~h 
elongated bclon the hpdrothecae, but tlrc hydi o t l ieaa  tlieinselves iire 

not longer than those found e l se~~here .  111 soine speciiiiens of 
S .  Zoculosa (“Catalogue,” pl. iv., fig 6) the hpdrotlicrae are  less 
squat thnii usual, ~ ~ i t h  the teeth less obtuse. n variation mhic.1~ 
approximates them to  S. ntcrrginata, but not t o  S .  turbinata.  

ITarren finds 8. /omloan commoii on the Natal coast, antl his 
detailed description leaves no doubt of its identit)- with the coii?moI1 
Australian form. Only in the gonangia i s  any difference indicated, 
the Natal for i i i  h : i T T i n g  from seven to nine annulations, while 111~‘ 

specimens have onlp five. The difference inay possibly be sexual; 
Wai 1 en’? figured specimen was female, but he does not state whetller 
the i i ~ s l n   as ohserved; in77 Rpecimens x e i  c empty, and ill o d ~ -  
tnro of them have I seen the goiiaiigia a t  all. 
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l'lic precise forin of the hpdrotliecn-inaigiii is doubtful. In tlie 
1)eht-preserrcd specimens there is ai1 angle iii the middle of tlie 
iippci sirle. hut n o  tooth, and  the lowei- side is siiiiply roiiiitied, or 
vitli t n o  lateral lobes scarcely indicated. Rut  so delicate is the 
1 x 1  i ~ i ' ~  at the margin that the shape seeiiis i n  :dl cases 11101 e or 
less alteiwl Even iii the fresh specimens tlie conditioii seeiiiq 

to  liirve beeii similar, as Husk described the apei ture  as ii i,egulai - 
111 ,j'. loculowz tlic perisarc is stouter, and t1iei.e ih r v e u  n distinctly 

ted 1)ortler to tlie aperture, but this is I\ airtiiig iii ,S. tro - 
htuuttr.  ,it ltwst iii these spcciirtciis. 

Tl-hetlkei tlie olilicliie i iot les, nliich in  #S. Iocrrlosa ai c found i n  
nt l t l i t ioi i  to tlie siitiple ti :~iisverse oiies, eve1 occur in  ,S trcrhi/cntcc, 
I r,tiiriot S A $ - .  Xoiic c.sist iii iity speciiiieiis, uliicli Loii6istcd 
:iltogetlict ( i f  :ilioiit sixty iiitc.1 iiodes, aiid ,Jadcrlioliir, alinsc. \lwei- 
iiieiis coi I eslioiided IZ itli Kusli's figure, does not itieiitioir tbciii. 

The g(iii.iiigia a i  e 5iiiiiIax to tliose of S .  loctrloscr, nith,  accoidii ig 
to Jade1 li(11iri. five 01 FLY aniiulatioiis 

llie hliecirs :ippe:tis to be I '%re. I liave seeii 110 exairiples otlier 
t l i ~ n  S I I S ~ ~ ' ~ .  tliougli ,$'. ZocnIo~sn is quite coiiiiiioii iii the siiiiie locality 

Sti u t ) ,  and tlie onlv otliei. record I liave itret nitli, besitles 
1,~arnoui.oux'. is that  of Jaderliolin. Pnssibly ,V lociilotrc is a 
sliitllm e r - ~  ater foriri, and lieiice 11101-c often t lrronn on tlic beach 

In coriridei iiig tlie validity of the distirictioii nliich I have drawii 
Iietneeii these tno foriiis it must bc borne in  iiiiiid tha t  I have liad 
oiil\ the one iirounted colony of LS. tzrrhcncrtn uiider exaiiiiiiatioii. 
Tt i erii<iiiis for futui e investigation to deteriiiiiie tlic I elationsliip 
Iietneeir tlir t m  foritis. 

r ,  

~ER'I'CI,.ZR121 NAR(:JNA'I'A (Kit,clienpwuer). (PlatR XII., Fig. 9.) 

/ I , t / n ~ / u e n ( /  n7n'r,qiimta, Kirchenpaiiei.. Verli. d.  K. L.-('.. 
deutsclieii Aknd. d. N a h r f . ,  s s x i . ,  1864, p. 13, figs. 
8-SC.  

, S P ~ P U J < I  ria POCC cilm. D'A rcq IT7. Tliorripsoii, hnii. a r i d  lrag. 
K.H.. Sei.. 6, i i i . ,  1879, 11. 104, pl. xvii.. figs. 2-2a. 

g>'ert//I/zria ampZecte / / s ,  hllman. Jourii. L i r i .  Soc., Zool., 
xix., 1885. 13. 141,  pl. svi . ,  figs. 3 ,  4; Jaderholin, 1Bilr:iiip 
till. k .  svenxliii Vet.-Akad., xxi., 1896, p. 13. pl. 
i . ,  fig. 9. 

Ilrs/riosc?/?lph?ss p-ocdix, Allrnan, Chall, Rept.,  Pa r t  i i . ,  1888. 
11. 71, pl. xxxiv., figs. 2-2c. 

I )~~~s i i i~o . scyp~~cx  in,flatus, Versluys, MQm. Snc. Zool. (le. 
France, xii.. 1899, p. 42, figs. 11-13. 

... 
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Desinoscyphu.5 hrevicyathus, Versluys, Mkui.  Soc. Zool. clc 
France, xii. ,  1599, p. 40, figs. 9-10. 

Sertularia iutiatu, Jaderholm, Ark .  f .  Zool. I i .  svenslia. 
Vetcnskapsaliad, i . ,  1903, p. 286; VanhoN'erl. Deutsclie 
Sudp.-Exp., 1901-3 xi.,  1910, p. :j21, 1. 138; Stecliow, 
Zool Jnlirb., xxxii., 1912, p. 361. 

Sert,dnrin ~uersluysi ,  Nutting, Amer. Hydi,.---St.rt., 1904, 
p. 53, pl. i., f .  4-9; Billard, Actes., Soc. Lin. Bord., 
Ixi., 1906, p. 74; id., C. It. Acad. d. Sei., cslviii., 1909, 
p. 194; id., Biill. M i i s .  Hist. Nat . ,  xiii. ,  1907, p .  275; 
Congdon, Proc. Bnier. Acad. Arts and Sei., xlii., 1907. p. 
451; :ltitchie, Proc. Zool. Soc. Lond.,, 1907, p. 505, fig. 
144, pl. xxiv., fig. 2-6; Frnser, Bull. Bureau of 
Fisheries, xxx., 1912, p. 375, fig. 40. 

SertuZaria brevicyccthzcs, Nut,tiiig, Amer. H~dr.--Sert . .  1904, 
p. 60, pl. vi.. figs,. 1-2.  

Nerti~laria tzsrbinntn, Billard, An. Sci. Nnt.. ! I  s&.. si., 
1910, p. 19 ( i i i  part). 

Not Dynnnzrncr t u r b i h t a ,  Laniouroux, Hist. Polyp. Cor. 
Flex,, 1516, p.  180; id . ,  Eiic;vc. Mbth., i i . ,  1524, p. 290. 

Not ,Cci.tuZaria t w b h a t t r ,  Lalllarcli, An. s. Vert. ~ 2nd Ed. ,  
ii . ,  1536, p. 154. 

Hydrophyton nlonosiphonic, pinnate (rarely simple) often iinder 
lralf a,n inch in  height, but  somet,imes reaching two inches. Proxi- 
mal portion of the stem without pinnae or hydrothecae. Pinnae 
alternat,e, each l . ,o. t~e on a distinct process a t  the base of n stern- 
internode, mhich siipport,s also an impaired hydrotheca ill the a d ,  
and  a pair  of sub-alternate hydrothecae abovc. Firs t  iiiternode of 
each pinna short, withoiit, hpdrothecae, separated froiii the next 
internode by an oblique conspicuous joint.. at  Tyhicli i t  readily 
separates ; joint between the first iiiteimotle and  thc clndophore 
straight,  often less distinct 01' ohsolete ; nodes slender aiid oblique, 
.or straighter,  and less distinct. 

Hydrothecae of the pinnae o r  simple shoots in pairs,  opposite, 
iiiostly in  contact in front,  d ior t  and  stout, with a slight. oblique 
fold 01- ridge crossing then1 about the tiiidtllc; aperture nearly ver- 
tical, with two large pointed triangular 1mtei.al teeth, and sonietinies 
v i t h  a third smaller tooth above. 

Gonothecae oblong, coinpressed and lciiticul ar in traiisverse sec- 
t i o n  (flattened behind anti convex iti front) ,  with several distinct 
.transverse annulations; the superior angles produced ,upwards into 
t ~ o  large incurved horn-like processes ; apeitlire narrow. 

Colourless or  brown ish. 
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Nab.--Williarnstown, Port  Phillip. 
I have in  the main folloneti Billarcl i n  the synoopiny of this 

species, adding, however, S. hrev7cynthus, and excluding the two 
unbranched forms, S.  loculosu and 8. tzcrhznnfa,  already treated o f .  
The two latter forms, besides being always, so fa r  as is Irnouln, 
unbranclietl, differ fioni the present in  the forni of the gonarigia, 
which are rounded in  section. with a wide operculum covering the 
uTliole of the summit, ~ l i i l e  those of the pinnate form are  plano- 
convex, with t n o  incurved horns a t  the upper angles, and opening 
by a nariom slit. It happens that  tlie oiilr specimens hitherto 
recorded with the gonosome sufficiently prcserved for the sex to be 
ascertained are  those of S. &flatu, observed by Ritchie, which bore 
male gonophorrn, arid those of 8. ~oculosa,  seen by Warren, in  which 
the gonophores were feniale Billard thereupon suggests that  this 
map be a case of sexual dimorphism, the piniiate form being habitu- 
ally associated with the male sex, and the unhranched form with the 
female. This view is not supported by any direct evidence, 1101', 

so fa r  as I am aware, is any aiialogous case linomn; I consider, 
therefore, that  the pinnate and the simple forms should by no means 
be united unt i l  their affinities are actually proved. It may also he 
remarked that  S .  infZatn is not always pinuate,  though unbranched 
forms have not hitlicito been refeired to i t ;  thc  S. hrevicyathecs, 
found by Versluys in  tlie same dredging with his 8. znfl trfa,  is 
alniost certainly merely an unbranched fot in of thc latler species; 
and i n  my own spccimens, which agree absolutely with S. i n p a t a  
(so f a r  as can be ascertained in the absence of the gonosonre). I 
find simple and pinnate shoots growing from the same hydrorhiza, 
o r  even, in  one instance, the stem of n pinnate shoot running out 
into a stolon, which, in its tu rn ,  gives origin t o  an unbranched 
shoot. These simple forms dilfer from S'. Zoculosa in  the thinner 
perisarc, the more sharply t r iangular  teeth, and the tendency 
(which is also exhibited by the pinnate form) for thc ridge of the 
hpdrotheca to become weaker, or sometimes quitc obsolete, in the 
distal portions of tlie colony. But  I doubt whether thesc distinctions 
are  constant, aiid should not regard them as of specific v a l w  if 
the gonosome proved to be similar in  each case. 

S .  brewicyafhus is not distinguished from S. inf l r r tn except by the 
simple habit ,  and by points of structure lrnown t o  be variable ill tlie 
species of this group, such as the presence of a third tooth on the 
border of the hydrotlieca. 

Ritchie agrees with Congdon that  the operculum of S. inflafn has 
a large abcauline and zwo smaller latero-adcauline valves, but feels 
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assured tliat in S. Zornlow ( turhri~ntn 1 )  tlie opei.culum i s  formed 
hp :I solitary flap. Proloably tlie condition of the operculum mould 
be detcriiiiiied by that of the liydrotlieca-mar gin, d i i c l i  iria\T o r  
iriap no t  have tlie sinall supei.ioi. tootli developed. 

The iisual height 
i\ :iboiit half ;in inch. .rirtl :woi,ding to  Xutting often less. vhilc 
spwimens a re  i eooi,dcitl up to two iiiclies. I t  i s  also said to vary 
gi cidtly in  the propoi tionnte length of the internodes. as well as in 
tlie clistiiictness of tlic nodes. These iii i i ip  speciiiiens are it11 of tlie 
wd-clefiiied ollliqrie type (sloping don i r n  a ids  fioni the bacli) so 
fnirriliai- iii iiiaiiv Sei t t i l n i  iaiis. and llitcliie describes h i s  specinlens 
: t i  similar i i i  t l i i s  res1)ec.i. Kiitting, however, describes tlie nodes. 
of tlic piiiiixe :t\ straiglit. a n d  V e i x i u y  says, ‘‘ La partie distale de 
l a  Iiiniiiilc est d iv ide  1)liis oii iiioiiis distiiicteiiient eii eiiti eiiceuds.” 
T l i ~  ndced 1” ox imd  pai’t of the steiii, n-hich i s  divided from the  
l i \  tlrocladiate portion by a very niarlretl joint, i s  iriucli shorter in 
i i i ~  speciincns tliaii i i i  tlie tvpe. I note the pwriliai.ity mentioiicd 
t ) r  llliiiaii a i r t l  Ititcliie of tlie pinnae falliiig off. leaviiig the basal 
1)oi tionx as  R series ot poiiitcxtl spines. Rfucli variation exists in 
i.t%g<trd to  roliustness of tcstiii-c, t~lid to  the distinctness of the  
t i  :Liksverse ridge 

1-ersluys firsl gave n satisfactory accoiint of the species under 
tlic name of Jks inos(ypJi i i r  lnflnf 119 in 1899 Allman’s 11. ymcr l i s  
IT i\\ found by Nutting. frorr i  exaiiiination of type speciinens, to  be 
itlmtical witli Vel-sliiyR’ species, arid as tlie name S. q~nc7Zi.r  as 
111 cocciipied, Kiittiiig re-riaiiicd the species S. iwrslmysi. Yersliips’ 
ii:~iile, howbvei.. held pi,ioi it!- till Billartl later. 011  cxaiiiiiiing 
.\llrnan’s type,  found tha t  A’. nii/pZPctPns (1885) 11as also the same 
species. A f t e i ~ a i  ds 13iIlai d clnssed all these ii:iities, along with 
Jf’ f l o s c c i h s  Tlioiiipsoii, mmy;i!nfn Kirclieiipruci , and ,c !ocit!o~sn 

Hii+, as spnoiiT-ms of S .  firrhinnfn (Lairroiii onx) As I liave for 
1 e:iwnx alreiidr ptatctl classed the tv-o last-named species as at 
leakt proviuioiiali~ distiitct, I adopt for  the pinriatc foriri Kircheii- 
~)a i ic r ’ s  iiaiiie, jS. ?i / ( [7 .q i / / t i fn .  Kirclienpaiier’s speciineiis, like my 
o n i i ,  \ T C W  ~vitliout tlir goiiosonie If, as i s  q u i t e  possible. our species 
slioiild pi ove to h a v ~  goiiaiigia of a different type altogether, dis- 
tiiiguisiiiiig it :dike f i  oii1 S. loculosn ,  and fi.om Verduys’ species. i t  
noiild be advisable to  ret:rin for i t  the name of S .  7ua7-ginnta, and 
for the other f o i m  S .  o ) i i p Z r r f m s .  

I t  may be iiotcd tha t  i t  is to the restrietcd 5‘. Zoculosn tha t  S.  
iiitrrgznnfa eshihits. iii the foriii of the Iiydrotliecae. such close 
:tffinity. I 1i:~r.c not seen i t  mith the hydrothecae resenibling those 
of S. ttcrbzvnto. 

r 7  I he species seeiiis I’ 1 1  kably varialiie i n  size 
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ScrtzLlorin f P r 1 u t 5 ,  Balc, dus t .  Hydr Zooph., 1884, p. 82, 
pl. v., figs. 4, 5, pl. xix., fig. 16; Jaderholm, Ark. f .  
Zool., li svenslia Vetensliapsaliad, i , 1903, p 287; 
( 1 )  Thorriely, Rep’t. to Gov’t of Ceylon on the Pear€ 
Oyster Fisheries of the Gulf of Manaar,  Suppl. Rep’t. 
viii. ,  1904, p. 117, pl. ii .  fig. 5 .  

(in par t ) ,  Pictet Rev Suisse de Zool., 
i . ,  1893, p. 48. 

2’h7onrin f e ? i n i \ ,  Borr adaile, Fauna and Geogi. of the 
Alaldive arid Laccadive Archipel., i i . ,  1905, p. 841. 

tS”rrtzila~7a d/~tn7/s  ( i n  part) ,  Billard, h c h .  de Zool. Exp. 
et G h . ,  4 skr., vii. ,  1907, p. 354; id . ,  Exped. Sci. du- 
TI nvailleui et du  Talisman, Hydioides. viii., 1907, p. 

Not Sertularza qmcalss ,  Hassdl ,  Hincks, Bi i t .  Hyd Zooph., 
p. 262, pl. liii . .  fig. 2 ;  Nutting, hmer Hvdr.-Sert., 
1904, p. 57, pl. iii . .  fig. 10. 

Not Srrt~rlaran distans, Allman, Gulf Stream Hydroids, 
1877, p. 25. pl. xvi., figs 9, 10, Nutting (as 5‘. p o w -  
f n l e s i ) ,  Amer. Hydr -Sert., 1904, p 59, pl. v . ,  fig. 5. 

Xot Dyizamenn distans, Lamoiii oux, Hist. Polyp. Cor. 
Flex., 1816, p. 180. pl. v. fig. I a.  b 

S.  tenuis is mentioned here for the piiipose of rectifying the 
synonymy, which has become confused ov iiig t o  the association of 
the species with some others, which, however sinrilar in the form of 
the hydrothecne, differ from i t  wideh in other respects. Marlr- 
tanner-Tiirneretscher first suggested its identity with a European 
form which he considered a variety of S’ qrac~lis, and Pictet 
defiiiite1)- stated that  the two species were identical, overlooking the 
fact that  the oi.igiiia1 description of IS t ~ n u z s  was, in more than 
one point, obviously incompatible M itlt the known characters of 
K. 97 oolza In view of the same description i t  is difficult to imagine 
why Bori ndailc refei i ed the specie5 to the qenus Thuiaria. 

Rillard ncrepted Pictet’s statement, hiit haviiig satisfied himself 
from liib examination of Lninonroux’ types that  the Dynamena 
distons of that  author was the same species as S gracilis, ranked 
all these forms together, as me11 as the  $5’ disfai/T of Allman, and 
some othei -%met icaii species, xliich% lionevei., Nutting considers 

S. p m h s  is a tvpical emrnple of what Sclineider calls the 
D!/namenn-group ” of Scrtnlaiians , that  is to say. i t  has the 

187, figs., 10, 11. 

“distinLt 

‘( 

10 



hydrothecae in opposite pail s, and when brmclies are produced tliey 
spr ing from Iwltrv ( ( 1 ~ .  sometimes ilbo\re) one of tlic paired hydi 0-  

thecae. Thus tlieie is no difference iii tlic 2x1 I aiigement of Clie 
liydrotliecae oii t h e  stcrrr aiid the branches, 01 a s  Kutting says n e  f in t l  
" the stein and branclies alilte in every p.irticiil;ti ." This is  
obviously the ainiplest ~ O ~ J I I  of raniilicatioii possiLle, nnd i s  espec i- 

ally found si-noiig the /liphasine. Non, f i  oi r i  tliis a n  aiigeriierit S 
f e n u i s  differs entjrelv, and, so far as the 1 aiiiificatioii is coriceriied 
(though not otherwise), i t  agrees witli Sclriirtdei 's " 2'hrizcli u r -  

gyoup," having each of the regular altei iiatc piiiiiiw springing fioru 
below a n  axillary iinp'rii cd hydi.othecn, nlirlc tlie steiri-iiit 
supporting i t  suppoits also the nor itid paii , \\liicli in t h e  e i i c~ i i i i -  
stances aix generid1;v iiiilo-alternate, tlie oiie ni l  the same side <J'S tlie 
pinna being set h i g h -  up. Tlie arrangrirreirt i \  euactlv the qame a\  i i r  

,S. nznrg~r~attr aiicl niiiiici ouc: I;tiy,ei. specie&, sncli #S. elo7z!ptn, n r i c i  
by its differentiation of tlie stem end piriiiac 1 5  of a uiore advanc td  
type than that of A". ~ p c t Z t s  Besides the disiiJictioii hct\ieen thc tiirce- 
celled internodes of the. stein and the two relied o;ies of the pi1in:ie. 
there is the further rliffei ence that  the lr\tiiotliec,ic o f  the stciii .if e 
iimre dive1 gent th?n thoie of the pinu:te Yrt  :iiioth~r distiiictioii 
\rhich has been overlooked is that  S qinciI/ ,s  lins the notles ,it 
dis tant  and irregiilar intervals, while LS t r i i? r?s  has them 1)elnn 
every pa i r  of hydi~othecae (01. every thr ee l t ~ d r  (ntliwae in tlic c a w  

of the stein) Soiiie species, however, arc i a i d  to vary in  this 
particular,  and  ,S. f e n u i s  inay possibly do so, Init I have seen I I O  

instances, exccpt iii the y e c i a 1  cmes iiient ioncd k d o n  . 
'While the pinnae,  mlieii present, a re  risiiallv J egiilirr and altci iinte, 

the habit  i s  not so f i i ~ i I >  established t ~ s  t o  pi,ecliidc the occii i 
of frequent irregnlarities Thus i t  i s  not unniiial t o  find the t n o  
lowest pinnae of a shoot on oiie in te imdc iiiitl opposite (a co i i c l i -  

t ion,  it map he rem:trked, which occasioiiallv OCCIII 'S in several other 
small alteriiatelp-bl anclied species, both of i S w t  irZar/n and Plirnzv- 
Inria). The internode tlrns bcars f o i u  hydrotherae, the two axil1ar;v 
ones and the regular, pair .  nliich are i r n ~  opposite. Even 011 a 
pinnate stem there InnT' Iw intevcalated bet.iTeeii tn-o pinna-bearing 
internodes iln interiiodP supportiitg oiilv n 1)'iit o f  hydimthecne It 
is usual for the four OY' five internodes at the top of :i pinn. d t e stern 
t o  bear lr$drotliecac only. iii whicli c 3 t h i s  portio11 e i t t i i ~ c l ~  
resembles a. p inna,  the 1iydrothec:ie heiijg opposite, and becoiiiing 
less divergeiit ton ards  tliv suitmiit. The siiirplr shoots, whicli are 
the most iiiirneiwis, linve i.cgrilar t\\o-ccllctl iiite~.iiodes, h t  the' 
hydrothecae (cixcrpt at tlic top) ni'c n itlcsl\ tlivcrgent, like tllnw 
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$on the stems of the pinnate form, except that  the! ai'e opposite and  
generally in  contact in ftont.  I have seen an abnormal case of r? 

hydrotheca being t ransforrnd arid coiitinued as a branch. The 
hvdrotheca-bearing portion of the pinna is separated from the 
cladopliore by a s l i o ~ t  intei notle, exactly as in  iS i ? i n r g ? ~ i n t ~ ~ .  

The gonaiigia aye par-shaped,  tapering belo~v, not compressed, 
hut cii ciilar in  section, and with the outline to\\ ai ds the suniiiiit 
somewhat concave outwai.dly, thus diflering from the " round-  
shouldered " compressed form found i n  certain species other\\ I W  

very closely allied to S. te i i tc fs .  

SERTULARIA DIVERGENS Eusk. 

e r g e n s ,  Biisk, Voy. of Rattlesn., i.. 1852. 11. 

pl. xix.. fig. 16; Billard. Ann. Sci. Xat.  9 s&r,., iz.. 

Not Dy7innzrnn di/ieTge/ts, Laniouroux. Hixt. Polyp. ('ill.. 

( 2 )  Nol S'ertulirricc mol!/i,ccan,n, Pictet. l<c~- .  Siiisse (le Zi~(11. 

This species or vai.iety differs from ,S. te i i?c is  i i i  tlic 1ricii.e conip:it,t 
habit, the shorter hpdrothecae and internntles. aiid the closer piiiiiw. 
idiich are somewhat n i o i ~  t l ive ipnt .  Tlic pinnate Iinbit secnis 1 1 1 0 1 ~  

.confirmed ; indeed, I have not yet obsc:rvcd an!- of the uiibr~anclietl 
shoots which in  ,S. t e ? i u i o  predominate, tliougli such d l  cloul,tlcw 

Pictet considered his S .  molisccrritrr ii variety ( i f  tliis species, 1)iit 
he renamed i t  because he regarded it a8 i1istiiic.t i'i.oni La111our011s' 
species. I do not think S.  moltcceniin is the saine, judging 11:- 
Pictct's figure. 
.description, but the ramification is'cominon t o  ninny other species. 

The investigations of Billard coirfirm the opinion expressed 1):- 
Pictet, and earlier by myself, that  this is not the 11. r7i;vergei!.q of 
Lamouroux, but a,s tliat. species is the sitme as S. hicccspidntn, Laiii- 
arcli, vvhich name Billard has adopted, the iianie niay stand :IS 

8. d iuergens ,  Busli, unless it be treated, as Silln.rd wi-ith ninch 
ireason proposes, as a inere variety of S. tentbin. 

, AtIst. Hyd. Zoopli. 1884, 1'. 81. pi. v . ,  fig. :i. 

1909, 13. 322. 

Flex., p. 180, pl. v., fig. 2. 

i . .  1893. p.  80, pl. i i . ,  figs. 42, 43. 

toccur. 

He meiit,ions that the rai~iification agrees TTitfi 

~ 1 3 1 ~ 1 ' ~ 7 ~ , A l ~ I A  ACANTHOSTOXA Ihle. 

iS'ert//Zur/~i arn,/fhoatorrm, Bale, Journ.  hfici.. Soc. Vict., ii . 
1881, 13. 23, pl. xii., f ig .  4;  id., hust .  Hydr.  Zoopli., 
1584, p. 86, pl. iv., fig. 7 ,  8 ;  Billnrd. Ai.ch. d. Zool. 

1 o A  
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Esp., 4 s&., vii.. 1907, p. 3 5 2 ;  Bartlett ,  Geelong 
., iii . ,  1907, p 44, fig. -; Warren, 

Museum, i . ,  1908, p .  303, fig. 7 ,  pl. 

Rillard has pointed out that  in this species there are not aim-ays 
three pairs  of hydrothecae between every two pairs of pinnae,  as 
qtxted in the original description, but that  the number varies. three, 
however, being the rule. I have noticed a similar irregularity in  
a Portland specimen given t o  rrie bp Mr. Naplestone, which has four 
pa i r s  in some of the intervals, thus agreeing with the majority of 
cases in which Rillaid found a departure from the typical number. 
I have also met with R specimen in  which the s te in ,  consisting of 
thirteen internodes. was unbranched throughout 

Warren mentions that  his Natal specimens xve1-e usually covered 
ni th  a delicate algal incrustation. This organism is also very con-  
inonly found on Austyalian specimens. 

S.  pZuricip/lfata (Kirchenpauer), another African species, is re- 
iiinrlmbly siiuilar to  the present in the general form of the hydro- 
thecae Tlie pinnae, Iio~\evei-, are not opposite, hut ,  according to  
Kit chenpauer, i r i  egiilai~. The denticulatiori of the hydrotlieca- 
1)nide~ appem s to agi'ee \%it11 tliat of S. ncn/Ltltocfoma in so f a r  that  
i t  is symirietrical on the two sides of tlie hydi,otlieca, but the teeth 
tlifier both in nurnbei. and arrangeiiient. AS. acaufhosfoma hnviiig 
sixteen, nliile h'. p l w / d r n t a t a  has only eight These eight are 
arranged pi.eciselp like those of niaiiy Statoplcaii Pluniulariarij ; 
tlLat is to  say, tliere is a median unpaired tooth on the adcauline 
extremity of the bordei . and a similar one on the apocauline margin,  
n hile each of the intemrediate sides supports three teeth, thus 
iiraliinp tv-o unpaired teeth and three pairs. 111 ,S. acnnthosfoina 
tliere are no medial1 teeth on either the adcauliric 01- the apocauline 
iiinigins, hit the teeth are arranged in  eight symmetrical pairs on 
tlke t n o  sides. Warren's figure of the hpdrotlicca. seen from above, 

itc sti ikiiig reserrihlxiice to  thc fiwnt vien of //nZ7cor- 

ma,  in which also the teeth are ,n-i.airged, some point- 
i n q  inx-ard and otheis outward. 

Dv. TTarrcn has fin nislied intei,esting detail6 of the structure, 
1x'iriting out especially that in  tlie concave depiession a t  the outer 
Ttiargin of the Iivtlrot1iec:r there is a thic kenirig of the ectodermal" 
cybithelium, wlricli Iias vciy much the chai.actei. of a nematophow, 
k i n g  provided n it11 a battery of largc nernatocgsts similai. to  those 
i'otirid in the Plnrniil:ii~i:nrs. He also remarks tha t  the hpdi othecn 
is distinguislied In- possessing no trace of opercnhiin. 

... 

xlvi.. figs 23-26. 



The gonothecae have only been observed by Bartlett. They are 
described as ‘‘ long, obovate, smooth, aperture operculate.” They 
are of unusually long proportions, videst  a little above the middle 
and but little narrowed above; the operculate aperture seems to 
be the full width of the top, and no collar is shown. The height. 
according to Bartlett’s figure, is about 2 nun., by 1 inm. i n  diameter. 

SER‘I’IJLBRIA ~ J E L L I Z R I ,  n. sp. (PI:Lte XII., Figs. 1-5.) 

Shoots thickly clustered, simple, nearly half an inch in  height. 
slender, divided by conspicuous oblique joints into internodw, earl) 
,of which supports a pa i r  of hpdrothecae about the middle. 

Hydrothecae opposite, in  contact in front,  separated hehirid. 
tubuhi . ,  divergent, Init >Tit11 the distal part’ curved upward ; aper- 
tu re  very large, looking i i p ~ a r d ,  Tvitl? t,wo long pointed teeth, one 
in front,  the other, whjch is slightly larger,  011 the back outer, ~nargi i i .  

Gonothecae borne on the proximal par t  of the shoots, rnost>ly 2 - 5  
,on each ; ovate, soinemhat compressed, vcry high-shouldered ; orifire 
.small, opercula,te, 17-ith a nar rov  denticulate collar. 

Hah.--Encount,er Bay. 
This species has some affinitv ‘ivith S .  m i 7 1  ima,  I)ut the intelnodes 

:are considerably longer and more a,tteiiuated, the hpdrothecae h a r e  
;the aperture more expanded, looking inore upward and mith longer 
teeth, and there is a characteristic curve upward of the outer side 
of  the hydrot,heca a t  the top. To a, certain extent they resemble 
t h e  hydrothecae of S. opewvln ta .  !I’he gonangia a re  of the same 
general type a,s those of S. minima, but ix~thei, i i . r ~ g u l a r ,  niairy of 
them having thc shoulders verj- high and somewhat a,ngulnr.. The 
shoots are  prodiiced in great, prx~fusioii. a slender. linear alga ten 
inches long, being thiclily clotlied with them from end to end. 

The spec,irrien nns given to nre by the lat,e Bar011 von Xlncller. 

PILJYIULARIA C A M P A N  I: IA .I:usk. 

I’bumuloi~iri r . c o i z p t L u l t r .  Busli, Vo-. of Rat&sn., i.. 1852, 
p .  401 ; Bale, Bust. Hydv. Booph., 1884. p. 124 ,  pl. x . .  
fig. 5 ;  i d . ,  Proc. Lin.  Soc. N.S.W., S e i .  2,  i i i . ,  1888. p. 
776. pl. xx., figs. 1 -6 ;  id., Ti.. and  Proc. R,oy. Soc. Yic t . .  
xxiii., 1887, p. 94; id., Proc. Roy. 8oc. Victoria. vi.. 
N.S. ~ 1893. p. 113; ~IxI.litanne,-Turnerct,schei, Ann. 
d. IC. l i .  Naturh.  Hofinuseuiiis, v . ,  1890, p. 2 5 5 ;  Pnr- 
qnlixr, Trans. N.Z. Inst . ,  xxviii., 1896, p. 466; Billa~rrl, 
C .  R. hcacl. d. Sei. ,  cxlvii.. 1908, p. 759. 



W. M .  Ntde .. 
a, Bale, Jourri. AJici,. soc. l’ict., ii .? 

1881, p. 39, 46, pl. xv., fig. 1. 

figs. 5,  6. 
PJutiil/d(irf/i t owes in ,  Vori Lendeofeld. Proc. Liii. Soc. 

N.S.W.. ix., 1884, p. 477. pl. xiii. ,  figs. 13. 14. pl. xiv., 

r , c c h t a ,  Voii Leiicleiifeld, Proc.  Liii. Soc. N.S.W. ,. 

P Z r ~ i i i i d w i ~ ~  Zoza, Bllirian, Chall. Pluni. 18t2:I, p. 19,  pl. i .  

ix., 1584. p. 476, pl. xiii. ,  figs. 11, 1 2 ,  pl. xiv., fig. 15. 
?‘he simple form of this species TTBS described by me in  1881 

iiiidet- the iiiinie of 1’. iadiuisa, hut i t  TT”N ineritioned in  an adden- 
cluni tliat, i t  trail beeir Porrncl to be identical  with tlie steiiiless form 

I t  is intioduced here for  tlie purpose of recti- 
fying its erroiieoiis association by several n-titers Tritli the widel?-- 
distributed 1’. s e c u t / d n r i a ,  consequelit on Di.. Billard’s report tha t  
Hirsk’s type specimen in the Biitish ~bluseutn W R R  the same as tha t  
species. TIiis stiiteirient is doubtless correct, being confirrnrd in 
1ett.ers from both DY. Ki1l;rrd nnd D r .  liirkpatr.icli, iievert,lieless 
Rii,sk’s account sho\\-s c1e:wly that  the specimens which lie had before 

/ ~ i / d a r i a ;  illoreover, niy specimens agree precisely 
wit,h t,hose described by Busli. ObviousljT this is an iiistauce, like 
others I have inet ivitli, iii wliicli the inuseurri speciinen is erroneously 

r i i d  iil this case the confusion is not surprising, as the 
c.;miiot lie clistingiiisliecl fi.oni each other 31-ithout micro- 

scopical exaniiir;ation, arid, as  I 1i:rve iiow ascertained, both are 
foiincl i r i  tlie saii ie locality. 

L‘irdei, t,lie riiici,oscope t,he tn-o hydroids are easily distiuguished. 
l l ie short ,  s to i i t .  rigid 01‘ semi-rigid lateral sarcothecae of P. cam- 
p i /  i r2 ( i  a.nd its steinless vwiety,  are in tliernselves sufficient t o  
iiiark it as clistiiici; froin aii>- species with the long, wine-glass-shaped 
c u l ~  forind iik 1’. semizdcwin, Z’. cafharirm, etc., as Busli points out. 
Other tliffei.enc.ex i1i.e the piweence in 1’. secundaria of a very small’ 
sn.rcotheca 1)ehirid tlie hydrotlzeca, not found in P .  ca#t~apa?~uZa, aiid 
:11w the presence iof one. two, o r  three, but geiierally two, niedian 
sai.cotliecae o r i  t he  iipper p;irt of each iriternocle, nliere P. cain-. 
ptsn irb has only one. 

Tlic rcrniificatiori of P. ctr~/iLpanula is very variahlil. Pimt 11-e 

h:ire the i?cdlriscr-form. iii which siiriple hpdrocladia spring tlirect,ly 
f i w u  the hydlorliiza,. Anioiig these v e  find shoots which give origin 
to biie. or perhaps two, secondary 1iFdrochdia. Proni these the 
trailsition is easy t,o regulai~lp pinnate forins, such as constitute tlie 
P. rrih7~7 of Von Lenclenfelcl; and thence t,o the polysiphouic 

ibed by Riisk. 

r ,  

f 



Pr,unrurJX4iira IJADTA Kitx:lierip:uivr. 

Z’Z/ /nL~~t7~r /~ icr  Otrdiu, Kirclieiipniici,. A l i l i .  Sat .  \-et.. Hamb.,. 
vi..  l X i 6 ,  11. 45,  pl. i . ,  iv., fig. :?; Hale. Catal. Anst. 
Aytl. Zoopli.. 1884, p. 128. p1. xviii.. figs. 1-2.  

Z’lu~r~uln~~icr i w i i i s c r g f ,  13;1lc, Cat. Aiist. €Iy(lr. Zoopli., 1884, 
p. 1:11. 111. si., figs. 3, 4; id . .  I’i,oc. Lin .  Soc. K.S.W., 
Sei.. 2 ,  i i i . ,  1888, p. 7-16; Kirkp:iti,ick, Sci. Proc. Roy. 
Dubl .  & I  e . .  vi. ,  (K.S.), 1890, p. 604. 

, Voii Leiideiifeltl. [’roc. Liii. SOC. 
X . S . K . ,  is.. 1854, p. 476, pl. xiv., fig. 1’7, pl. xvii . ,  

Dr.  Hartlauh has lriiidly cxamined, a t  my , q u e s t .  the type speci- 
iiieiis of Kirchenpiiiin.’s /’. hcxdicr, arid has founid tliein to be, as I 
suspected, identical witli Z’. ,rmnsayi. The point into which the  
aiit,erior lip o f  tlie liydiwtheca is, according to Kirchenpaner, pro- 
tliicecl, is not i~ew~l1~- p e  11, rieitlier are the other features by which 
tlie species uppe:irctl to be distinguislrecl from I’. m n / s c r : y i .  So f a r  
f i ~ ) i i i  being pi’idiicecl as  shown, the front, of the liydrotheca is really 
scimewliat everted, tliongli very sliglit’lp. 

figs. 28, 29. 



136 W. 1l.I. Bale 

N o t  I’lu?rauZarin, (for Agluop,7iemtr) iiit icctau, Iiii clieiipurier, 
Abh. Kat.  Ver Hamb., v . ,  1872, p 34, pl. i iii . ,  fig 9 ;  
Billard, Arch Zool. Exp. et GBn., 4 S.41 ., vii , 1!)07, 
11. 388, figs. 22, 23. 

Hydrophyton ahout one inch in height. polysiphonic in the oltlcr 
portions only, and sural1 specinlens nlonosiphuiiic throughout ; 
branched or unbranched. 1)ranches when pi esent a11 in one p l m e .  
given off at very wide angles from the supplementaiy tubes,  iirtcr- 
nodes normally supporting each a hydrocladiuni. but the i1otles 
often indistinct. Hydrocladia straight, alternate, divergent st a 
wide angle (about 65 deg.) in one plane, nodes tr:tnsverse, dorsiim 
of hydrocladin slightly serrate. 

Hydrothecae borne on the front of the h? tlrocladia, tubular,  iiiore 
or less abruptly bent iii the iniddlo (proximal and distal extiemities 
being bent away from the hydrocladinm) ; ii nidimentarp ridge or 
fold near the base, dii ected obliquely forward ; aperture expandirig, 
border with a large strongly-incurved anterior tooth, two large 
t r iangular  teeth on each side, and two angular lobes above the 
lateral sarcothecae; back eritire, adnate  Ai very slight septal ridge 
generally present, opposite the intrathccal fold. 

Mesial sarcotherae free for  about half their length, embracing 
the whole of the proxinial par t  of the hydrotheca, and thcn project- 
ing forward over the aperture ; with a sinal1 circular. terminal orifice 
and a larger inferior one adjoining the hydrotheca, the t a o  united 
by an inconspicuous slit ; an additional orifice opening into the 
hydrotheca. Lateral  sarcothecae sinall, sub-conical, directed for- 
ward or  downmai cl and somewhat outn ard,  terminal and lateral 
apertures generally iiuited. Cauline sarcothecae with wide, free 
distal  margin,  two a t  the base of each hydrocladium. A niiniite 
apparent perforation on each hydrocladiurn-proc 

Gonangial ramules ’ i ~  it11 a iiornial hydrotheca on the first inter-  
node; corbula consisting of about five pairs o f  leatieta with lobed 
edges, which are uiiited by the lobes, lraviiig a series of small 
openings betlbeen tliern ; rows of sarcothecae very irregularly placed, 
those nearest the rachis mostly horderiiig the distd edges of the 
leaflets, but  those Iiiglier up in short rons,  iiot at the edges; each 
leaflet with a large sinus near the base 011 the distal side, in which 
is seated a small liydrotheca x i t h  its t n o  late1 al saicotliecae. Rachis 
generally produced beyond the cor biila, its terminal portion sup- 
port ing about t n o  somenliat modified hydrotliec ae. 

Colour , light br o1i-n. 



Znb.--lciji, on a c o r d  : off Cunibei land Ida., 25 fathoirih 
(Busk) : Torres Strai t  (Haddon) : on the reef at  Hulule, Male Atoll 
(Borradnile). 

Busk’s oi iginal description of P .  brevrrosf ric I\ as insufficient to 
admit of  i t s  identification. hut Dr.  Kirlipatr icli kindly conipai ed 
one of  niy specimens with Busk’s type, and lins also sent nic a 
specimen froin Haddon’s Torres Strai t  collection. which proves 
similar in all respects t o  niy om1 specimen., from Fi j i .  These I 
described in 1881 under the proposed name of -1 hrferocnrpa,  Init 
I afterwards referred them to the A. r i i t i cc i in  of Kirclienp~iuei 
(“ Catalogue.” p. 152). The later descriptionx by Rillnrd of both 
A. 1.’7t7077c1 and A .  hreuiro~fr7s  seen1 to prove. liov,ever, that  this  
reference was erroneouu.. 

Nevertheless, the two species have r n a n ~  points of agreeiiienl 
Both were found growing on a coral f roni  h‘iji; in size, habit. ant1 
colour they agree closely, as well as in some ininor particulars Tlie 
branches i n  each species spring from the supplementary tulles. so 
that  branching cannot occur till the polpsiphonic structure i s  
developed, which in many cases is riot till pi o ~ t l i  is well adv:mccd 
One of my specimens of ,4. brairoatris corisist8 of a single shoot 
bearing five corhiilae, bu t  with no trace of fasciculation. The proxi- 
mal par t  of  the stern is naked a t  first, then supporting a fen large 
sarcothecae in n single row hefore the hrcli o c l d i a  are reached. 

The p ~ i n c i p a l  distinction betmwlri thc 11,~tliotliccae of the two 
species is that  iri A .  iaiin there is a11 aiiterioi. intrathecal ridge 
similar. to that  of L ~ / f o c a r p u s  p7/ iUfpL) i / (~ .  nhile iii A. hre 
the distal par t  of the hydrotheca, thoiipli :ibi uptly recurved. docs 
not become united to the proximal poition, so that  instead of an 
intratliccnl ridge there is on the apocauliiie side of the 1ij-drotlieca :I 

deep consti.iction. I n  A. z1itiuaa the t n o  principal teeth on e.rc.li 
side of thc 1iTdrotheca a le  said to  he bifid. and the interriotle i s  

described m having three septal ridges, or soirietimes o i d ~  tv\ CJ 

A.  bre i i?  octrts has the l a t e i d  teeth simplp ti.innprilar, and tlier e 
is scarcelv ever niot’e thau one septal I idge. wliicli subten& the 

thecal fold. In  -4 i i i f in/ ia the iiitci~notlt~s ai’e ?touter. a s  i i  
the mesial sarcotheca, nricl tlie canalic iilate c>oiidition of the latt:,~ is 
more appaiwit. 

Both Rillar d’s and Borradailc‘s figiii es slion tlie constriction of  
the hpdiotheca as much less abrupt  than is iisiiallp the case. In 
Haddon’s specimen, as well as in  nip ann. such hpdrothecae : t ie  

abiintlaiit,‘ hiit in both case., the majority X I  e of the more abi.nptlr 
bent type. 



angle ( a h i t  76 deg. to  80 deg.), and ii little directed t o ~ w d s  tlie 
f ront  ; nodes t ransveiw 01' scarcely oblique, indistinct. 

with 
\vliich their longerrt diameter is par allel, a sliglit c.onsti.iction near 
tlw hase on the adc;iuline Ride. coritiiiued into i i  slight ti.wirsve~w 
fold ; iin anterior intt~atlieral r i d p  project,ing c1o~vriw;ti~ds f i . o i r i  

bet \Teen the front of the aperture :tiid the  irresial sarcotheca more' 
t1i;iii iiaif-wa>- through the (,ell; apeitu1.e at il. srtiall angle Tvitli tlie 
h!-di~oclatiiuni. sub-crenate. sub-plicate, each side foi.ming an 
a,iipilar lobe. f ront  entire, a rounded lohe or an  evcrt  toot11 behind. 
Hpdrothecal int,einode with two divergent septal ritlges. one nearly 
opposite the rudimentary post,erior ridge, the othei. at the base of 
the lateral snrcothec:ie ; geirei,ally ii third iriid\wT lxt\veen tlierri. 

Hydrothecae borne towards the front of the Iiytlloclndin 

Xesial s:ircotIreca adnate t o  thc froiit of the ltyilrothecn neai.ly 
as far, :LS the apertii1.e and iriainly rising froiu it. free p a r t  vaiiahle 
iii leiigt,b, slightlJ- tapei.iiig. projecting formard a t  a TT 

wit,lr tlistinct teiwinal and infeikw :ipertui.es and a small orifice 
opening into the Iiydimtheca. Lateral sarcothec:re conical or 
tubiilar, either adnate and directed 1 1 p ~ l ~ i l ~ d s ,  nr large, free and 
pi.ojecting downwaids fixmi the lrydi,othec:i ; terniinal a n d  Iateraf 
apertures clistinct. r au l ine  sarcotliecae similar to tlie laterals, but 
xitlei,. two at the base of each hydroclacliuni. 

(hnomm.e  ? 
Colour, hright h i ~ o m i .  

H~/~~.--Port Darwin l'elegrtiph Cable : off Cuinbe~~larid IslaJld, 27 
fatlloms (Husk) : Rily of Amboyna., 80 metres (A. d f s ju i i c tn ,  I'ictet). 

llris species, like A.  Orevirostr is,  was insufficiently described by 
Buslr. and winairred uiritlentified until 1909, when Billard exaniiiied 
H d i ' s  type in  tlie Rritisli Nuseum. and found its structure to agree 
n-it,Ei that  of I,. p7,a: / iccrts .  Bnt the habit is diffei,eiit; H i d  says 
t>hat the I)ranclies are at, right angles to  the stem. a n d  tha t  the 
ha,bit, closely resembles tha t  of A. bse~~ i ro , s t r l s  (where the hydrocladia 
a,lso form a x ide  angle m7it.h the rachis), wliile i n  all the varieties 
of L. pl /m/ /  ;crus  i ) l - )sc ivx l  by me tlic I)i,anclies, arid also tlie hpd1~0- 
cladia. a>re set at angles of about 46 deg. I,. a'urit'us may 
therefore be described as having the liabit of A .  brev iros tr i s  with 
the nliriute striictu1.e of I;. phcr~t i cec is .  arid this desci5ption applies 
to  it sniail specimen which I have had for. many years. but which, 
I hac1 always hesitated to  assign t,o T,. p h r m i c e u ~  (notwithstanding 
the similai-it~>- of the hydrothecae), on account of the different habit. 
It mas still in  the morioeiphonic &age, and, therefore, unbranched, 
aiicl  vas collected f i ~ n r r  tlie Port Danwiit c;ible, \There it was pw\viiig 

r ,  
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i n  company with fertile speciiiieris of L. pheniceus.  That the  type 
-specimen is similar is evident f imi i  the statement. of Dr.  Kirlipa,triclr, 
wlio writes, ‘‘ A.  a/rr i ta seems to nie to  be a variety o f  A .  p7rwic i c~ tu .  
‘The hydrothecae are identical. but the hydrocladia more separated 
.and a t  a wider angle.” 

It 
.represents a colony an inch axid a half high, d i i c l i  divides just 
.above the base into three ascending stems, each of which gives 
h origin to two 01‘ three branches on each side, the brnnc*hes being, as 
Busli describes, “ not opposite 1 1 0 1 ’  regularly alternate. divaricate a t  
r ight angles.” (The “ right-angled ” condition is only approxi- 
-mate). Pictet’s figure of his A .  ~ Z i ~ ~ j ~ r ~ i c t n  agrees pei.fect;ly with 
Busk’s account and s1ret)cli. 

A s  to the form of the hydrotheca Rillaid finds that Busli’s speci- 
men resernbles rimst closely the form of 7,. p71,eniceu.s figured hp me 
on plate xv., fig. 5, of the “ Catalogue,” but mitli 
less developed. My specimen differs from this in 11 
tion or plication of the hgdrot~lreca-margin much feebler, also in 
having the lateral sarcothecae of t>lie el*ect type, m-lrile those of the 
figure cited are directed domnward. Some a t  leilst, of Busli’s slwci- 
mens must have agreed with iniiie, since he tl 
:sarcothecae a6 rising above the hydrotheca. Pic 
agrees in this particular,  as well RS in  the feel)lr plication of the 
hydrotheca-margin. It seems, therefore. that  the wide i’angr of 
varia,t>ion found in  the liydrothecae of L. p h  cecl,v is p:~l.;lllele$L 
in L. azcritus, and that  Rillard’s suggestiou to establish u/m‘f/r.v as 
.a variety based on a particular foiw of hydrotheca mill scxi.cel;\- be 
applicable. The variety o r  species should be founded on tlie peculiar 
habit ,  by which L .  ciicrittrs is dist>inguished fi.om all the forms of 
I;. p k ~ ~ m n  iceqis. 

Pictet’s description asnd figure of h i s  -4. disjzrracrn agree so rlosely 
x-ith L.  nuritus tha t  I think t1rc.i.e Cali 1)c litt>le tio1il)t of their 
identity. The only points in  which a, disliuctiolr is iiidir:itetl i t re  

the position of the hydrocladia i n  the saiw pl.ane, and of t,lw Iiytli~o- 
thecae, which are said to face tlie front exnctly. Both these t l iwi . ip -  
tions as applied t o  my speciineii a re  only :ippimxiiuately c o i , w c t .  hut 
the differences are negligeable. The tlistmce apar t  of tlie l~y t l lo -  
thecae, which is the feature iygardecl by Pictet as of  priiicipal 
importance, is not greater tliaii in one or t ~ o  furiiis of L. 
p h ~ t ~ i c e i c s  in  my possession. 

I have a sketch by Mr. Busli. shon-iiig the ramification onl>-. 
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Chnosorne ? 
~ h l ~ i i ~ ~ ,  ~ O W I I  ( ' I  f;tuve I)i.illant ttt h i i cP  " ~ I , ~ i I i i o i ~ i , ( ~ i l ~ j .  

/ /ab.  -1Iei. ties Antilles (Laiiroui.oiix) : dlgoa. 1 3 : ~ ~  ; \ l i d  Blgic,i.s 
@raiiss) : Port  Dauphin,  Mirrlagascar (Billard) : Cape of Good 
Hope (Kii~clicirp:tuer). 

l h i s  hf r ica i i  species, which is riot Irnown t o  occur in Aiiwtralit~. 
c on acconiit of Billard's haviiig referred tci it niir 

hich indeed siiigiilitrly reseriibles it iii se.crerd prti.- 

r ,  

,ticulai.s. })ut wliicli, as I sliall s h o ~ ,  is ncvertlieless quite distinct. 
The f o i . i i i  which is descril)ecl al,civc (fro111 specimens obligiiipl!- 

let1 to  I W  by Dr.  Stecliow f i w i i  tlic 1liiriich Museiuii) is. I 
have iio t ioi i l ) t ,  tlie true Algltrop7wt/icr nrccrofa of Larnoiii.oiis ant1 
ICircl-ienpauer. (also the /f nlicoi~~inric, coi'nrcttc of Alliiian), 1)ut 13illari-l 
inclridt~s \\ i t l i  i t  several forms nli ich he ders t o  1,e the yourig 
.colonies, and which, if really to  ])e  ref to the sal i ie species. 
stamp it t is variable to an extent uiilrnovii clsemhere in the orrlei.. 
I have not  seeii these fomis.  woiiie of mlrich appear scarcely t o  differ 
f rom our f/. Ioirgirost . and the specinlens sent t o  rrie, wliieli 
incliide yoling colonies of only two ceiitimetres i r i  licight a i d  tiintiire 
.ones o f  eleveii 01' tn-elve, do n o t  tliffri. noticeably among tlieiirsel~c~s. 
7Vhen the irresinl sarcotheca is cai,i,ied forward par.alle1 with the 
hytlroclatliiitir tliey agi'ee i~)iiglily \\.it11 Lamoitrouu' figiire,  lien it 
is more obliqiic they approximate to Kirchenptiuer's. 

Accoi,tlinK to L;I,~I~~LII-OUX' figiire tlie h~drocaulns  is dic.lii~toi~~oiisl\- 
divided several times, but frons Billard's account the rnrtiificxition 
is peciiliar and probably uiiique; it branch spi.ings froni t'he f i w ~ i t  
of the liydi.oc;suliis, and litis its nitt,et.ioi. mpect directed to\;-ar,tls 
that  of tliu stein, a,nd each successive Irancl i  grows in the smi le 

inarinei'. The result of this niode of  hrancliing appears to be that 
all the hrianches are in one plane, Ilut in a plaiie a t  right nnples to 
that  of the Iiydrocladia. This map he contrasted with the coiiditioii 
which prevails in  H .  furcotta and its allies, where the hydrocaulus 
bifurcates i n  a single plane, which is also the plane of the hydro- 
c1adi:r. Acco rtliiig to  Laiiioiiro!ix' fig1ir.c tlie branches cliveiyt. nt i i  

very wide angle (about, 90 deg.). 
Billard states that  in young colonies the csliiliiie internodes tire 

longer tPin,ii wide, and nearly cyliittlrical, while in  matiire colonies 
the side of the internode on  ivhicli the hydimladium is borne is 
about dnul)le the length of the opposite side. The latter descri1)tion 
applies t o  a11 my specimeiis. young and old, except that  the differ- 
'ence i n  lengtli of the two sides is not so great. The internodcs LIIY 
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very short, and the one side being longer than the other it follows 
that  the nodes are oblique, alternately sloping to  t,he right and the 
left,  so that  the internode, as seen from the bacli o r  the front,  appe;trs 
cuneate. 

Billard’s description of the liydrothecac in mature colonies is as  
-“ Enfin dam les colonies Bgkes la r6gioii proximnle et 

moyenne des lilvtiroclndes montre des 11gdi.otlitques dont le 1 
prksente t,vois dent: latkrales, la prernihre et, la troisielrie i: 
rejetkes vers l’extkrieur, et la, dent moyenrie diiigQe vers 
l’intkrieur; dans la partie distale la  dent rrropeirne qui se ri t luit  
au fur et ir mesure qu’on s’618ve a dispnln coinpl&teurrent et il 
n’existe plus que deux dents latkrales; de plus les da.ctylothtqnes 
latkrales sorit tr6s allongires et atteigirent, j i i s q u ’ k  1 6 O p  011 il 

ainsi un dessin qiii concor.de en tous poiiit>s avec eelui doiini: 
par Allman pour son espAce Halicornaria corqiutn, et, celle-ci ne se 
distingue pas de l’espke de Lamouroux. 

de ces colonies ag&s n~trnt,r.ent line dent pos- 
tlkveloppke ; pai,fois ellcs posskdent, un ixyl i  

lice de cette pai%icularit& perrnet de Pairc 
l ~ l i c ~ l i c o r t ~ ~ r i ~ ~  uscid io idrs  Bale, qui poss&de 
ILLS dactplothkques iiiktlinnes sont plus fortes 

dam ces coloiiies Wgkes. elles sont ouvertcs to11 bieii parfois feimitcs 
2 i  leur exti&iiit,d et il en est de m h e  des tlactylothkques Iatkr ales 
allongires. ” 

The foregoing extract describes my specinrens iboth young :ind 
old) exactly, with these exception--t8he lateral sareothecae arc not 
usually so milch elongated as desc,ribed, the mesial sareothecae :we 
in  no case open at, the ends, and there is no int,i,athecal ridge, a t  
least not such as 8. ascidio,ides possesses. as will be presently 
explained. 

Krauss. however, 
mentions it in the following terms : - ‘ I  dulige Exemplare liaben 
ehen so cinseitig in den Acliseln der Fiederchen sitzende gi-iissei.2 
~eibl ic l ie  Zelleii (sogen:Iiintc Hlasclien). A111 Strande ausgewoi,feri. 
verliert diese Aglaoplienia bald ihre Fierler,clieir. viilirenrl eiii Tlicil 
der meibliclien Zelleii hangen bleibt untl erlialt dadurch ein so 
vei,aridertes Anselieii, dass Mann eine ganz andere Art vor sic11 xi1 

haben glaiibt,.” TJnfortunat’ely no descriptioir of these gonanKia 
is given. 

I n  comparing this specks with Il. nscidioides I map premise thiLt 
I am unable to find R branched specimen of the latter,  though I 
am under the impression that  I have seen one. l t  is so extreinel?; 

Rillard says that  the gonosonie is unlinown. 
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close an ally of ff. superbcc that  there is every probability that  ita- 
rainificat.ion would be simila,r; that  is t o  say: a t rue branching, not 
n dichotomous division. A definite distinction is seen in  the 
arrangement of the hydrocladia; those of H .  arcunta are borne each 
on a separate internocle, and are consequently always alternate, while 
ill H. ascidioides every internode bears two hydrociadia, which a r e  
always opposite or nearl!- so. The hydrothecae+of H .  arcunta differ 
in form from those of H .  nscidioides, being narrover towards t h e  
base, and are  more erect, tlie central axis of the latter being at 
about 60 deg. t o  the illternode, while that  of the former is about 
80 deg., the anterior side being indeed almost or quite a t  a r ight 
:Ingle. The hydropore iil I / .  n7'cz~aln is more conspicuous than in 
most species, owing to thc perisarc being thickened up  to the edge 
of the pore, so that  the abrupt  interruption is very noticeable 
in  optical section. The slight ridge or projection inside t h e  
apocauline wall of the hydrothecu is caused by this thickened edge- 
being more or less incurved just where it borders the hydropore on 
the upper  side, and is therefore not analogous to the intrathecal 
ridge in  H .  ascidioides (and all the members of its group), which 
is i i  distinct septum, springing from the wall of the hydrotheca and 
project,ing half across its cavity, and which does not border t h e  
hydropore but is situated some distance above it.  Such a ridge i s  
triily " int rathecd,"  while the ridge in  H. arctccita is not within 
thc! hpdrotheca a t  all, hut is merely a portion of its boundary. At 
tlie smne time there is no doubt that  this rudimentary ridge in- 
dicates how the fullydeveloped ridge of such species as H.. 
ascidioides has origiirated. The inflection of the hydrotheca-wall 
hils been extended till i t  re:wlied half across the cell. a,nd then the, 
inflected portions have been brought into contact and united. But  
t'his extension could, not occur in  a form like IT. a ~ c u a t a ,  unless- 
the hydropore wei'e removed away from the ridge to a lower posi- 
t,ion, as in the otlier species. While in  most members of the genus, 
the hydropore is much less conspicuous than in H. nrcuata, its, 
wlrereabouts is easily discernible (where the specimen is clean) by 
t,lw little points of perisarc vhich project from its upper and lower 
in:irgins. These deiiticles are il. character which I have found 
cornnion to all the species of Zfnbicornarin which I have yet observed. 
In H. awziata they are less conspicuous than in most species, but 
onc or two can generally be made out, a t  least. on the upper border- 
o f  the hydropore, which, in  this species, is the " ridge." 

In  i"egard to the Iryc3rotheca-mar.gin the two species differ notably.. 
Hoth have a.n anterior tooth and one on the back, but the latter in) 
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a. arcirntir is rriucli l t~rger and  has the edges tiii~iied outwards arid 
recurved till it ofteii appears quite tubulnr. The lateral teeth, how- 
ever. are the most tlistiiictive. There a,re normally three on each 
side; in I [ .  i i sc / 'c i io ides the middle one is alwa,gs the largest (or a t  
least as large as either of t,he others), and is ahrays more or less 
everted. as a re  also tjlie first and t,liird. I n  H .  arcuata, on the con- 

the middle tootlk is the smallest. and is incurved, vhile the 
first and third are eveited. Tri both species the lateral teeth may be 
reduced to  two on each side, but in  8. arcziafn this results from the 
grradud disappeai.arice of the incurved middle tooth, in  11. 
ascidioides it  is nlwvays the third tooth which becomes obsolete. I n  
all the ?iustralian species o f  the ascidioides-group the rule holds 
good thikt the middle Iateral tooth is the principal one; in  some 
cases the first mag become obsolete, in  others the third,  and in othero 
agaiii hdli tlie fimt a n d  third,  but the niiddle one is in  every species 
well developed, and a l ~ a g s  everted. The obsolescence of the middle 
tooth in I f .  nrcuatn hecomes more pronounced towards the ends of 
the hydrocladia, but I do not find this to be the case with t h e  
decrease of the third tooth in  I / .  ascidioides, the hydrothecae near  
the ends often having tlie teeth best developed. 

The mesial sarcotliecae of H .  arcuatu differ from those of H .  
ascicZioide.3 by the m o w  erect proximal portion, the much more 
pronounced tapering of the free portion, and the closed pointed 
ends. I have never seen the ends closed in  K .  ascidioides, except 
in certain deformed specimens, where they were bluntly rounded. 
The lateral sarcothrcae of H .  ascidioides are never, so far as I 
have seen, prolonged into long closed horns as in  IT. arcuata, though. 
as in rirnri? other species tslie tubular mouth is considerably elon- 
gated towards the ends of the hydrocladia. Only or1 the proximal 
ps r t  o f  the hydrocladin in If. arcuata are t'he little circular orifices. 
equally developed, the lower ones become progressively more and 
more pron~inent  towards the ends of the hydrocladia; where they 
attain the condition of  rather long open tubes, or  even pointed 
horns. In either case the? have a lateral orifice on the inner side, 
and t'he upper of trhe tn-o c,ircular orifices has disappeared. 

I have figured H .  nscidioides along wit,li H .  crrcuata for corn-- 
pxrisorr. (See plate XTIT). 

$1 ALICOItXARIA SUPERBA RdC'. 
+4!llnophrnirr s irprlm,  Bale, Sourn. Mici,. Soc. Vict.. ii.,. 

1881, p. 31% 45, pl. xiii. ,  fig. 4-4h. 
Nrclicor?rmri(i s y x d m ,  Bale, -4.ust. Hydi.. Zooph.. 1884, p. 

175. pl. r i i i . .  fig. 1, pl. xvi., fig. 4; id. ,  Proc. Roy. Soc.. 
Vict.. v i . ,  N.S . ,  1893, p .  107. 
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