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THE fiARINE ANNELIDE OF THE ORDER ~fERPULE 1. 

SOllilE OBSERVATIONS ON THEIR AN ATO 1Y, WITH 
-

THE CHARACTERISTICS OF THE AUSTRALIAN 

SPECIES. 

BY \"\7 ILLIAxr A. IIAS\YELL, Th'I.A., B. Se. 

[PL.ATES XXXI. to XL"'{V.J 

In the following paper are given the rest1lts of some observations 
and researches which I have made dtlring the last fe,v months on 
the Serpulect of Port Jackson. ~l'he number of ~l)ecies which I 
have made the subject of inlrestigation is limitecl; but it com
prisesrepresentatives of all the principal sub-divisions ofthe group. 
These differ very little from their European allies, and there is 
nothing specially to characterise the Australian members of the 
order so far as I have had the opportt1nity of investigating them. 
To the notes on the species which I have my elf examined I have 
added the descriptions of others previot1sly described by other 
writers as found on the Australian Coast. 

The researches of Claparede ( 1) on the minllte strt1cture of the 
sedenta.ry Annelides have left butlittle to be done b~y hi Stlccessor , 
and I find that the re ults of a considerable amotlnt of work 
comprise but few facts \vhich \vere not pre·viotlsly observed and 
illustrated by the Geneve e sa~·ctJ~t. There are, however, two 
subjects in which I think I have been enabled to add to our 
knowledge of the group, and to those I have mainly confined 
rn~yself in the following~ notes on the anatomy. 

(l) ''Recherches sur la tructure de nnelicles edentaires, ,; iene,~a, 1 73; 
''.L nnelicles Chetopocles lu iolfe le T a1les , '' Gene,Te et Bt1le, 1 6 , '\ ith ~up
plenlent, l 70; "GlanuresZooton1iques partni les Ann elide de Port T enclre , ' 
l 6 ; "Beobachtungen llber Anaton1ie uncl Ent,vickelungsgeschichte 'vir bel
loser Thiere." 
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The n1ethod of preparation whicl1 I have en1ployed are mainly 
the follo'\\ring : For di · o iation of elements, such as muscular 
fibres or epithelial cell , I have used immer ion in weak alcohol 
(90% alcohol 1 1)art, water 2 l)al't ) for two or three days ; 
followed by picrocarmine and Farrant's . olt1tion. For hardening 
I l1ave found the corro~ive st1blimate ancl alcohol method 
11refera lJle to any other. The most l)erfect stain for the general 
l1i toloo'}7 of the tissue i effected by an absolute alcol1ol olutiol1 
of eosin, followed by ~ leinenberg's hremato./·Jrlin, both dye 
l)eing tlsed very dilute and the process being extended over four or 
five days. The chloroform-paraffin method of Giesbrecht ( 1 ); 
thotlgh a little tedious, is r)referable to allJ1 other methocl of 
emlJedding for the IJresent g rotlp as for most others, and par
tictllarly so when em11loyed in conjt1nction with Oaldwell's 
invaluable ribbon method of cutting sections 'vith the automatic 
microtome. Tl1e series are best fastened to the slide with a 
weak solt1tion of gun1 arabic (:l), ancl the r)araffin removed with 
benzol, w hi eh shot1ld be followed by oil of cloves an cl Canada 
bal am dissolved in chloroform. In cases in which sections 
prepared as above show, on examination before final mounting in 
balsam, that some part wl1ich may be specially requi1~ed is not 
adeq11ately stain~d, the following fittid will be fot1nd useftll,-

Saturated solt1tion of hromatox~yli11 in absolute alcol1ol, 100 c . . 

Oil of cloves 100 c.c. 

Saturated solution of alum in water, 2 c. c. 

Tl1i fluid mixe~ with tl1e benzol a11d does not cause solt1tion of 
tl1e gun1 aral)ic ; it actio11, owing to its clarif~yi11g effect on tl1e 
tis. 11es, can be watched with great easo. It shot1ld be removed 
a11d rerlaced h}7 oil of cloves before baL a111 is aclded, as, hotll 
a11y of it be allo,ved to mi. .. - " rith tl1 bal am, a pr ce~ of lo'' 
staining will still g·o on after the s tions are mOtlnted. 

( 1) '' Znr ) \;hneide Technik, ,, Zool. Anz., 1 !, No. 9:... 

(2) J. TJ. L. l'igel, Zool. Anz. \ ... !., 565. 
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• 

PSEUDOHlEM AL SYSTE '.&-· 

The vasct1lar systemofthe SerJJ~tlect ha~ been treated of by several 
anatomists among the number ~Tillinms ( 1 ), lViilne-E(1 ward 
(2), Grube (3), Quatrefages (4), and Clarparede (5.) The most 
detailed accoltnt of the collrse of the circulation is given by tl1e 
last-named author, who studied it chiefly in Spirograpltz·s Spal
la'nza?~·i·~·, but ascertained that the same general arrangement hold 
good in the Serpuliclce. The leading peculiarity of the pseudo
hremal system of this family, as of the Sabellidre, the Ammo
charidre, the Ariciidoo and the Ohretopteridre, consists in the 
presence of a pari-intestinal vessel or Rintls e~cavated in the 
muscular wall of the alimentary canal, and extending from the 
hinder extremity of the body as far as forwards a the re Ol)hagtlS 
and stomach. This pari-intestinal sinus takes the place of the 
dorsal vessel fotlnd in other Annelids. It terminates in front, 
according to Olaparede, by breaking up into a network of small 
vessels, which again further forward are gathered up into several 
larger trunks, the two most important of these being the branchial 
vessels. Throug~hout the greater length of the bocly the pari
intestinal sinus is accompanied on the ventral side by a ventral 
vessel. This gives off a pair of branches in each segment, and 
encls in the thoracic region by breaking up into smaller vessels, 
which j oin the capillary plextls. 

''Le mode de circulation chez les Sabelliens devient compre
hensible par la description qui precede. Les ondes de contrac
tion du sinus intestinal chassent le sang d'arriere en avant, comme 
il est facile de s' en assurer sur le vi van t. Oe sang rem plit le 
plexus oosophagien, et les deux vaisseallX branchiaux ont des 
parois contractiles grace a Ull developpement ffillSCUlaire remar
quable. Une onde de contraction, parcourant d'arriere en avant 
les vaisseatlx branchiaux, chasse le sang jusqu'aux dernieres 

( 1) British Association Report, 18:31, p l Si. 
(2) 'Recherches pour servir a l histoire de la circulation du sano- chez les 

Ann elides '' Ann. Sci. N at. 2n1e. ser . ........ , p. 193. o 
(3) '' Anaton1ie cler Kien1enwi.trn1er.' 
(4) '' Histoire Naturelle des Anneles n1arin et cl eall donee." 
( 5) " Recherches sur la structure des nnelicles seclentaires.'-
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extr mite de ra:yons brancbiaux et ide en grande partie 1 s 
detl .. ~ tronc. I rin ii a11 .. ,.; pui une onde de ontraction en ~~ ns 
contrail"'e ramene le ng dans le ple us. La, le ang OX)7gene 
s melang· a ec le ung v ineux, le plextls etant un r ~ erv ir 
commun. 11 s~engage dan to·us le vai eau:x qt1i nais ent ltl 

ple~ u , en particuliev, dan~. le vaisseau ventral qui le porte en 
arriere jtl u' a l'extremite dtl cor1) . On doit remarquer que le 
jeu alternatif clu plexus a la peripllerie et de la perii)herie atl 
ple4'"l1S, n'existe r)as seulement pour les vais eaux branchiatl .,., 
mais encore pour tous les vaisseat1x qui nai sent en dessus du 
1)1 .... u . 0 e t le cas en particlllier pour le grand tronc vasculaire 
de la collarette, tronc llnique de chaque cote" (1 .) 

It is somewhat remarkable that prior to the time of the ptlbli
cation ·by 1laparede of his '' Recherches sur la structure cles 
Annelides 'dentaires," the existence of a dorsal vessel as almost 
invariably postulat d by those who studied the pseudoh, mal 
sy tem of the Serpulea. Thus Milne-Edwards (2) in descrilJing 
the vessels of Sabellcb states. '' On y trouve un vaisseau dorsal 
tres grele accole au tube clige tif et re ·evant atl niveau de chaqt1e 
cloi on interannt1laire une paire do branches transversales qtli 
viennent des parties laterales du corps." 

To M . A. de Qtlatrefages ( 3) is due the credit of having first 
call cl attention to the existence of a peri-intestinal vessel or sinus; 
thot1gh Grube had already remarked on the absence of a dor al
ve eliJroper. The account which the former author gives of the 
course of the circt1lation i quoted by Olaparede ( 4), as showing 
that he as not aware of tl1e absence of a dorsal vessel; bt1t his 
word may, I think, very well bear a different interpretation. 
Tl1e}r are '' Ohez les Sabelliens, le Te1ebelliens, le~ Chloremien , 
01~ voit le ang ariver d'ar1·'re en avant ju ru' a la base des 
branchies l)ar le grand tronc superie11r, remplir 1 'esp 'ce de sinus 

( 1 ) L . c., p. 1, 
( .... ) '• Rech rches pour servir a 1 histoire de la circulation du sang chez les 

Annelides, Ann. les c. Nat. 2e s ~rie, t ..~.r., pp. l .... 9 et seq. 
(3) llist ojre Taturelle cles Ann ~les, ton1e II., p. 406. 
(4) 1. c., p. 7. 
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qui s';r trouve; en 'trer dans l' organe respiratoire, en sortir 
• 

t uivre une marche inver e d avant en arriere l)ar le tronc 
infe1 iellr." Here the ' grand tronc superieltr" mu t e the 
lJeri-inte tinal sinus, not the dor al ve el, and the view of the 
co11rse of the blood is, on the whole, correct. 

In ome of the species in which 1 have ~ peci ally stt1died the 
circulation, the arrangement i somewhat different from that 
de cribed by Olaparede as obtaining in Spirographi , so that 
there would seem to be considerable variation in this respect 
even within the limits of a single family. 

In all the intestine is surrounded throlighout the greater part 
of it length by a peri-intestinal sinus which gives off numerou 
branches to the segments. In Eupon~atus elega?~s, this sinllS ends 
in front in the resophageal region of the body and or)ens into a 
short wide dorsal sinus or cardiac sac (pl. XXXI., fig. 2, d. s. 
and fig. 3, 7~. t.); passing off from this in front are a l)air of 
trunk (fig. 2, d. b. v.) which rtln forwards and Otltwards 
for a short distance to the base of the branchiae where each 
unites with a similar branch from the ventral vessel to form 
the common branchial vessel (c. b. v.) of the right or the left 
side as the case may be. The latter runs in an arcl1ed 
manner along the bases of the branchire g·iving~ off a sin0~le 

branch to each of them, and one to the or)erctilum ancl the pseucl
operClllum. The ventral vessel (fig. 1, a; fig. 2, v. 1. .) is a di rinct 
wide trunk which is continued along the whole length of the body 
beneath the psri-intestinal sinus; in front it biftlrcates, each 
of the branches presenting a contractile dilatation (fig. 2, v'. v'.) 
at its base, and in front commllnicating with the branches 
from the dorsal sinus to form the common branchial vessels a 
above described. The rich network of capillaries in the collarette 
and lateral flaps receives its blood from the ventral vessel, and 
the circulation is here, as in the branchiae, a to-and-fro one, 
the same vessels acting both as afferent and efferent trunks for 
the capillc1ry networks. 

The course of the blood in EujJOn~atus i as follows:-
The blood which enters the 11eri·inte tinal sintlS by the 

segmental vessels is carried forward by peristaltic contractions to 
43 

• 
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tl1e car iac . ac ; from this it L driven at intervals forwards to 
l e co111mon bran ·hial vessels, from which it 1)a ses by the vessels 

of tl e brancJ1ial terns to the extremity of the branchiae; 
ret11r11ing b)' the same cour e it enters the lateral ventral trunks 
and })asses thus to tl1e ventral vessel by which it is distributed to 
tl1e capillary networks of the collarette and lateral flar s a11d to 
the bodj' general!)'· That all the blood constantlj1 and regttlarly 
tal(es this course is not to be Stl pposed ; tl1e absence of valves, 
the constant ancl irregular contractions of tl1e body of the \VOrm 

interfere with any such regularit~y ; but the above m~1.)1 be taken 
a an accurate general accotlnt of the course of the circt1lation in 
tl1is SIJecies. 

In Po11~atoceros the arrangen1ent of the vessels is much more 
like that described by Claparede as occurring in SjJ£rogrcr,phis. In 
the abdominal1,egion the IJrincipal trunks are tl1e peri-intestinal 
vessel, an exceedingl~r minttte ventral vessel, situated between 
tl1e widel)7 se1)arated nerve cords, ancl several other trtlnlrs 
mostl:y longitt1dinal in direction, which lie in the pari-intestinal 
s1>ace and are covered by a layer cf granular cells. In the front 
of the thoracic region (l)l. L~V., fig. 2) the peri-intestinal 
vessel becomes clivided into a large dorsal vessel or cardiac sac 
d. v. ), and tt series of about sixteen smaller vessels (l. 'V.), 
wl1ich run along the wall of the alimentary canal. The 

entral vessel still I·etains its I osition. A little further forward 
the peri-intestinal vessels join the dorsa trunk, . o that we have 
here two 111ain vessels, a larg~e clorsal and a ver)' small ventral. 
Very soon the dorsal vessel bifurcates into two branchial ve sel . 
The ventral vessel also l)ifurcate. anteriorly; bt1t whether the 
t o ve11tral trunks thus fortned commtlnicate i11 front with the 
dorsal branchial vessels as in EulJO?natttB I atn 11ncertain : it 
seen1s l)robable that they do, as theJ· are tracea le into the base 
of tl1e lopl opl1o1~e. 

All tl1e vessels, as observed by Clapar' e, possess a muscular 
"\\"'all ; i11 tl1e smaller ve. el this is onl5r to e detected by tl1e 
})rese11ce at i11terYals of fusiform nltclei ; but in the larger trt1nl1: 
tl1e la:yer is more distinctly develo11 d. In the strt1cture of the 
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ve. els the onlJ remarka le IJoint I have 11oti ·eel is the great 
development in the dorsal, 01 ercular, and branchial tru11ks of 
Ver~nt'll·a of a relative! r very tl1ick layer of circtllarl}7 arranged 
mt1scle with a few ela tic :fibres .. A similar coat h a beAn cletectecl 
in the 1 rincipal vessels of several other Annelid~, s . g. Pltreoryctes. 

The blood in most of- the species of Serpult'dce 'vhicl1 I have 
examined is a lig'ht green colollr. Under the action of alcohol it 
coagt1lates to form a clear clot which tains very readily with 
hrematoxj7 lin or carmine. Within the lt1men of all the vessels, 
but ll tlally close to the periphery, are to be observec1 a 
11t1mber of clear oval bodies (pl. XXXIV., fig'- 5, a.ct., b.b.) 
ll uall~y of 75kth of an inch in diameter, tl1oug·h smaller 
ones are to be observed here and there. These boclie neve1~ 

become stained under tl1e action. of any taining.. uid 1nore 
intensel~y than the C'~agultlm of the blood by whicl1 they are 
surrounded. They may be seen to lie free in the cavity of tbe 
vessel in the living animal and to move 'vitt1 the motion of the 
blood, but examination of a numl1er of sections will show now 
and again one of these bodies connected with the 'vall of the 
ve sel by a narrow neck which is contint1ous with the clear 
substance of the body itself. Cotptlscles have been alreacly 
detectecl in the pseudohremal system of several genera of 
Ann elides (1 ), and cloubtless s11ch of the bodies above described 
as lie free in tl1e cavity of tl1e vessel a ~e of this natt1re. The 
occ11rren e, here and there, of crrpusclas connectec1 with the wall 
of the vessel wot1lci seem to point to the derivation of tl1e free 
corpuscles from the endothelitlm. 

-
SEGMENT L ORGANS AND '' TUBIP.-i.ROUS GL.!\.NDS." 

The pair of larg~e and conspicuous glands founcl in the anterior 
part of the body in the members of this group, have been set 
down by Clapa11 ede as the only eqllivalents of the "segmental 

(l) J . E . Blon1field and A. G. Bo11rne, Q. J. niicr. Sci. XXI (1881), pp., 
500-501; 1\lau, · Ueber 'coloplos arn1iger,D Zeitschr fiir ""iss. Zool., 
X .... "" .x:_\ ... I., p. 389, Rolleston ''Blood Corpuscles of the :\ n11eli les, : Jour . 
.L-\nat. Phys. XII., p. 401 -±19. 



6~6 TJJE 1 L.",.b J\.a."fNEL IJ E. OF THE OHD IR ERPULEA, 

org, n '' of other Ann elides ( 1 ), and he r ~ards excr etor y ducts 
for tl1 g· nerative 1 rodt1ct a being ntirely ab~ent, th e o a 
and ~ 1 r111atozoa e car)ing eith r by rupttlr e or through simple 

p rt11r in the Lo ly ~ all (2). 

Tl1e ~rtte " gmental rgan ,'' l1owe er, wbi h seem hither to 
to ha e e car d n ti e, are ntirely di tin ·t from these large 
'' glan l s tt1bi1)are ,'' or '' organes ~ gmentaire " of Claparede· 
Th y are f und in 1 airs in all th . egment of the abdomen. 
Tl1e3r c n ist of py1'iforn1 sacs (pl. XXXIV., fig . G), densely 
ciliatecl i11ternally and with ery delicate colourl " 'alls. These 
acs open externally on the sides of tl1e seg·ments by slit -like 

apertrtres borclered by strong cilia, and, l)re ttmably, open also 
internall~y into the body avity, thottg'll I have n t succeeded in 
finding the internal opening. A son1ewhat tlnttStlal circunl

stance in connection with these organs i tl1at, in .Eupornatus 
elegan at least, they ser e not only a eff rent d11ct~ for th e 
gene1 ative products, but al o a seat of dev lo1)ment of the ova . 
In that 1)ecies I found in the cavity of each seg;nental organ a l ittle 
cltlmp of ova in all stages of development, from tl1e t ra sparent 
imn1att1re cell to the perfectly develoi ed ovtlm, ""ith it granttlar 
interior and cha1'acteristic reddi h pigment. The littl groU]) f 
ova in the interior of each segn1ental organ were cl,sel,y adherent 
t ognther, and rotated round and round under tJ e a ·'tion of tl1e 
cilia. Alternating with the segmental organs were tl1e true 
ovari s consisting of clum1Js of ova in variou~ stages f develop
ment a11d occtlpying the ordinary position. In the male SI~ i · 
mens e4 amined I have al\vays found the sar.s empty. 

The e segmental organs of EztpoN~at~ts are of an extren1 1y 
in1ple ty})e; l)tlt organs of eqt1al simplicity are known to oc·rur 

in otl1 r :f rms, e. g. S coloplos (3.) The di coYery f th e o a in 
tl1 ir interio1· pla es their function be~yond a dvtlbt, thol1gh at the 
L fll)le time from the mode of their occurr nee as a fr e grou1) of 

{1) L.c., p. 132. 
(:..) " ll ,st certain 1u'il ne se pr sente 11ul pal't chez les ~ '1 erpulicns 

(l'org~1nes scgn1entaires le la forn1e ty} iquc, 1 c p. 133. 
(:3.) .riau, Zeitscrift ftir 'Viss. Zool, Band ... ... ..£., ... r I ., p . · 9, 
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ova in various sta
0

es, a clin~ an element of perplexity. It would 
• 

seam to a££ r adclitional evidence in favotlr of the tl1aory that 
the ova may be devel 1 ed from the corr u cle of the I erivi ceral 
fluid. 

The a-called tubiparotls glands were n ticed by Htl. ley in 
Protula Dyster~·. They were described by 1atrefages, curiou ly 
enollgh, as hepatic c< ea,- imilar in their relations t the l1epatic 
creca of the Aphroditea (1.) They were examined more minutely 
by Olarparede, by whom, as above noticed, they were regarded 
as the sole equivalents in this family of the segmental organs. 
Olarparede directs attention to a great difference whicl1 he 
considers to exist in their disposition in thA Sabellid, and in the 
Serpulidoo. In the forn1er family, he states, each '' ttlbiparous 
gland'' has the form of a tube bent on it elf, the two branches 
being cemented together. The. e two branches are of very 
uneqtlal dimen ion ; the narrower, which is also internal. 
or)ening into the perivisceral cavit.) ; tbe other enlarges 
into a wide sac which gradually become narrowed to form the 
excretory dtlct, or)ening at the base of the first parar)odium. 
In the Set]Jztliclce, on the other hand the tubiparou glands of 
opposite sides unite to form a common mesial excretory duct 
wl1ich opens in front between the bases of the branchire (2.) 

I have only examined the tttbiparous gland in one Sl)ecie of 
the Sabellidre, a species of Sabella, and I find that, so far from 
according with Olaparede's description, the gland has exactly the 
relations which it has in the Serpulidre. The common duct opens 
in the usual sitt1ation ; it early bifurcates, the two brancl1es 
running close to one another for a short distance. In this 
situation the efferent ducts are lined by an e11ithelitlm which 
consists of extremely low fiat cells with granular contents and 
with long flagella. 

Within the limits of the fatnily Serpulidre itself I have found 
considerable variations in the form and trt1ctt1re of these or()'ans. 
The simplest form is presented by E'ltpou~atlts, and in ~ efjJttla the 
arrangement is closely imilar. In the e genera each gland 

( 1) Hist. r . des A nneles, t. I., p. 49. 
(2) l.c., p. 133. 
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(pi. I., fig. 1, n., and pl. XIV., fig. 7) pre ants 
the form of a omewhat oval brown bodv situated in the , 

anterior region of thorax and having its long a is directed 
nearly longitudinally. In thi body two parts are distingui hable, 
a po terior \Vith tl1inner and clearer walls, and an anterior dark 
brown and having the alls somewhat folded. I can find no 
trace of any opening into the perivisceral cavity. In front the 
gland is continued into the duct, which pa es almost directly 
inwards to meet with it fellow in the middle line. The de]ica+e 
common duct ~a.) into wl1ich the gland-ducts of opposite sides 
unite passes straight forwards to open towards the ventral side of 
the anterio1~ end of the body, between the bases of the branchiae. 
Each lat ral duct is ciliated and its epithelial lining is granular; 
"hile I have been ltnable to find any trace of cilia in the common 
duct and its epithelium is free from conspicuous granules. The 
gland itself (I)l. XXXIV., figs. 8 & 9) is linen with a layer of very 
remarkable cells. They are very large, densely granular cells of 
a forn1 which n1aj7 be described as that of a cone with an obtuse 
apex and a 1)olygonal base. The polygonal bases of contiguous 
cells fit in together so as to form a continuous lining for the sac 
of tl1e gland; while the apices project freely into the lumen· 
Each cell possesses a large spherical nucletts ituated near the 
base. The truncate apex of each cell is provided with a leash of 
extremely long and :flamentous cilia or rather flagella, often four 
or five times the length of the cells tl1emselves, and often much 
longer than the breadth of the cavity of the sac. In certain 
po itions groups of the cells are elongated so as to form a 
prominent ridge projecting into the cavity. A very thin fibrous 
coat invests the gland. 

In Vern~zlia the duct is wider than in Eupomat~ts, and dilates 
before it opens into the gland, which is divided into four parts. 
The latter are long and 'vide thin-walled sacs, the inner pair 
approaching one another in the middle line and encircling about 
a half of the retractor muscle of the branchire; the outer placed 
close to and connected with the body-wall at some distance from 
one another on the ventral aspect. The inner pair extend further 
back than the outer. 
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The wall of the uct i lined by a granular iliatecl epitl1elium. 
The alls of the gland ha e an e1)ithelium in1iL. r t tl at alrea y 
1escribed in the case of Ettpon~atus, with highly gr n lar cells and 
long cilia ; but the cells are very much srr aller, being o ly 
about 2:l tl1 of an inch in long di meter, and the cilia gre not "'J 

nt1merous and much more delicate. The epithelium of the outer -
sac is 1 tlch thicker and m-ore densely granular than that of tl1e 
inner ; it is l~ichly Stlpplied with pseuclohremal vessels. 1\.t 

inter yals among the granular cells lining the sac occur others 
7 hicl1 are transparent and free from granules. Here and there 

among the granular cells are opaque mulberry-like or spherical 
concretions, "hich are seen on a close examination to be made tlp 

of agg,lomerations of granules. 

In P onzatoceros, (pl. XXXV., :fig. 2, t.g., fig. 3, and fig . 4), 
as in the other genera, the common excretory uct of the 
gland opens upon the anterior and ventral aspect of the head 
between the bases of tJ1e branchioo ; it runs back wards along 
the ventral side of the depression separating the prrestomiallobe 
from the lips of the alimentary canal, forming a con picuotls ridge. 
In this situation its wall is formed (1st) of a continuation of 
the ctlticle of the surface of the head (2nd), a la3 er of hypoderm 
which differs from that around in being coml)Osed of short 
columnar cells (3rd), a layer of :fine connective tisstle with perhaps 
n1usct1lar fibres, and (4th), the epithelium, which i composed of 
cubical or polyhedral cells filled with brown granules. In the 
connective tissue layer are a few pseudohoomal vessels. A little 
further back the common duct bifurcates, the two branches each 
forming almost a right angle with it, and each opening into the 
gland of its side. Each gland consists of a single elongated sac 
<>ccupying a lateral position close to the bod~y-wall. I can fincl no 
opening into the perivisceral cavity. The walls of this sac are much 
folded and are of considerable thickness and great opacity. They 
are formed, besides an Otlter connective ancl muscular coating 
with numerotlS pseudohremal vessels, of a very thick and den e 
layer of elongated cylindrical epithelial cells (fig. 4) densely pack eel 
with yellowish-brown granules. These cells are much maller 

• 
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and relatively narrower than the corresponding cells in Euponlatus, 
and a.re more densely granular; they resemble these, however, 
in l1aving at their internal extremity a clear conical projection or 
papilla from w hi eh arise one or several long flagelliform cilia. 
Th 11uclei, which are rather small, are situated nearer the 
proximal than the distal end of the cell, and there are no addi
ti nal nuclei about their bases, the cells constituting a single 
layer without the '' cellules de rernplacenze1~t '' found in the hyr)o
d rm. 

In Sabella velata the glands have a low epithelium somewhat 
sinYilar to those of Verrnilt·a, and are deeply lobed posteriorly. 
In the hinder part of the thorax is a second pair of lobed glands 
with granular cubical ciliated epithelium, sitltated on either side 
b tween the nerve-cords and the alimentary canal. These di -
a1)pear in front a litcle distance behind the posterior termination 
of the anterior pair of glands, and I have been unable to 
dete1,mine their relations to the latter. 

AUBTRALIAN SPECIES. 

EuPol\IATus ELEGANS, Mini. (I) 

L l. XXXI., figs. 3 and 4; pl. L~XII., figs. 11 and 12; and 

pl. L~~III., fig .. 1-6. J 
This species is to be found in great abt1ndance adhering to the 

stems and fronds of certain sea-weeds at a depth of 10 or 12 
fathoms in Port J ackson. I have al o found it, though very rarel;, 
adl1ering to the ttnder surface of large blocks of stone a little 
below low-water mark. The relation hip between it a11d its 
E11ropean congener is extremely clo e, and ith such a varial)le 
s1)ecies it is very diffict1lt to be quite clear as to their distinctions. 
Tl1e probabilities, however, are all in favollr of a separation, and 
doubtless a comparison of a series of each WOllld show certain 
1)revalent distinctive characteristi ~ . 1\1eanwhile I retain the 
nan1e given when I had only een a few 1 ecimens. 

(1) Proc. Linn. oc., N .... '.W. ol. \ TII., p. 6::3. 
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The tube assumes a variety of shapes according to the form of 
the object to which it is adherent; it is always thin-walled, with 
slight, irregularly placAd, ring-like thickenings ; in tran verse 
section it is almost perfectly circt1lar. The proximal portion of 
the tube, which is usually the part which is adherent, i very 
slender, and nearly always mtlch curved and may be coiled into 
a short spiral. The diameter increa es distally till at the 
mouth it is about 1~th of an inch. The free part of the tttbe i 
only very gently sinuous. The total length may he as much a~ 
an inch and a half, but is t1sually les . 

The ordinary length of the annelid is abotlt half an inch. The 
thora , 1vhich is considerably shorter than the re t of the body, 
contains seven segments; it bears very wide lateral flaps and 
prominent parapodia with Ion.:> setre. The setoo of the first 
segment (pi. L~XIII., figs. 4 and 5) differ from the rest (pl. 
L~TIII., fig. 6.) 

The ventral tori are ·0075 to ·0150 of an inch in length, eae;h is 
composed of about twenty to thirty-five pectine , about ·oo l inch 
in length and having six or sometimes seve11 teeth (pl. L-xXIII., 
fig. 3.) The abdomen contains forty to forty-five segments with 
long setre, and ends in a pair of short rounded anal processes. 

The branchire (pl. XXXI., fig. 4 , which are twenty in 
number, have long slender stems beautifully ornamented with 
lines of white, crimson, red and brown, the arrangement of 
which is subject to great vari:-1tion. The operculum (pl. 
XXXII., figs. 11 and 12 and pl. L~~III., figs. 1 and ~) 

has a very long and slender cylindrical stem reaching far 
beyond the extremity of the branchire and more than half 
the length of the whole body. It is uniform in diameter to 
near the base of the operculum, where it gradually enlarges to 
form the basal portion of the latter. The operculum is composed 
of two segments the proximal formed by the expansion of the 
extremity of the peduncle to form a wine-glass-shaped. body the 
rim of which is divided into lobes or teeth. The number ancl 
size of these lobes or teeth varies to some extent according to the 
age of the s1Jecimen or of the operculum. In yotlng opercula 
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the}· are few and large ; as growth proceeds they become more 
1 ttmerous and smaller, the additional lobes being a1)parently 
formed by the longitudinal divi ion of the original broad ones as 
i shewn by t o of them being freqt1ently united belo\V. The 
lobe then1selves are freq.uently, though not always, armed with 
mint1te denticles or spint1les, a pair on each. l11to the hollow 
of tl1e cup formed by the proximal por tion of the operculum fits 
the distal part, which is also wine-glass-shaped, with the 
neck attached to the centre of the proximal segment, and the rim 
also divided into a series of teeth. These distal teeth are much 
longer than the proximal set, and taper to a fine point laterally 
and internally each bears seven or eight acute spines . In 
number they vary from thirteen to twenty. In the centre of the 
conca it}7 of this distal segment of the operculum is frequently a 
st.rong' spine like the teeth of the distal circlet and armed '\Yith 
pinules. Usually only one Ol)erctllum is develo1)ed and this may 

be either the right or the left. Not unfrequently, however, both 
opercula are equally developed . When only one operculum is 
fullJ7 clevelor)ed the other is represented by a club-like process 
conta ining a l)seuclohremal vessel. 

2. 0Y1tiOSPIR.A. BRACI-IYCERA . 

C'ynz08JJira brachycera, BAIRD, ''On sorne new species of Tubicolous 
... ~nnelids in the collection of the British ~1useun1,"' J ourn. Lli1n. Soc. Zool., 
, ... ol. \"""III., p. 17, pl. II., fig . 2. 

''Bran ·hire in spiras quinqtle convolutm. 01)81Ctlltlm magnum, 
cornibus dtlOUtlS brevissimis irreg~tllariter clentatis armatum.'' 
(Baircl.) 

''East Coast of Atlstralia. '' [Brit . M us. J 
• • 

3. CYMOSPIRA l\loRCHII. 

Cyn1o ]Jira.~ lJforchii, QuATREFAGE~, Le., pp. 540 and 541. 

''Caput inclistinctum. Branchie:-e t irr is nurnerosis in b asi vix 
qua 1ri~ l)irali. Operculum tricorn e . Oollare trilobum. OorptlS 
100 ai nttlis circiter compositum, anterioribus 7. Setre anteriores 
late limbatre. P ro uncinis laminre lroves.'' (Quatrefages. ) 
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I have not seen thi s ecie . The locality given b~y Quatrefages 
is ' New Holland .'' 

4. Po:~.L.t\.TosTEGus DowERBANKI. 

P011Ut to:.:d egu 8 Bo u;erbanlt i, BAIRD. J ourn. Linn. Soc. Zoo!., \T ol. VIII., 
p. 20, pl. Il. figs. 4 and 5. 

-
' Branchirn Cllrtre, in Sl)iram tlnam et dimidiam convolutre . 

Operctlla qtlattlor, verSllS arJicem decrescentia, inarmata.'' 
(B~~IRD.) 

'' Seas of Australia. [Brit. ~f us. J · 

5. PoM ... i\.ToCEROS ELAPIIUS. 

[Plate XXXI., fig. 7 anLl Plate L~XII., figs . 9 and IO.] 
? Po1natoceros t etTa ce'i'OS, ~CIDIARDA, r ~ ene v\' irbellose Thiere, I., II.' P· 30, 

1)1. X~ ~I., fig. 129. 

? l ... ernl'ili lt tettacero~, QuATREFAGE ·, ton1. cit. II., p. 520. 

''Char. Orerctllum qt1aclricorne margine crenulatum." 

'' Der Korper des Thieres hat die allgemeine U n1risse des 
Ge chlechtes so weit ich es aus dem versti.immelten Exemplare 
mit Sicherl1eit beurtheilen kann. Seine Farben sind zieg·elroth 
tlncl blau-gr\in. Die Lange ist 5 mm. Der Deckel ist ttmgekehrt 
k.egelformig, der obere Theil etwas vorspringencl, g,eri1)pt. Der 
Satlm ist gezahnt. Die Mitte der Flache ist etwas vertieft. In 
der VeTtieft1ng stehen vier kurze, geweihartige Fortsatze. Die 
Farbe ist roth mit Au nahme cler Rippen welche griin sind. Die 
Zahl cler Kiemen ist bei 20 in jeclem Biischel. D er tlntere Theil 
ist roth, der obere griin. Der Kragen ist auf der Bauchseite 
ges11alten, et\vas llmgeschlagen und weiss gesaiimt; am Rucken 
trag't sein oherer Rand mehrere spitzige Fortsritze. At1sser den 
sech Borstenbiindel des ~fantels sind wie bei anclern S eJ'jJztlaceert 
zwei Horstenl•iindel am Kragen." 

'' Neu-Sucl- Tales." [Schmarda.~ 

The tube of this species is trigonal, sinuous, white with a 
blt1sh of lJink. In length the an1mal reaches about 1:! inch, the 
extreme breadth of the thorax being about i~ths of an inch. The 
abdomen is more than twice as long as the thorax j the head 
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and branchire slightly exceed the thorax in length. The branchire 
are fift in number with stout stems and r ather short pinnules. 
They are pink at the base, marked with purple and dark 
green bands distally. The operct1lum (pl. XXXII ., fig . 9.) 
"ith it _peduncle is rather longer than the branchire, being 
about a qllarter of an inch in total length. The peduncle 
i.· dor o- entrally compre sed and becomes gradually broader 
distally; laterally it is fringed with a pair of delicate 
wing-like expansions which are r)rolonged at the distal end of the 
peduncle into short processes having the appearance of branchire, 
with a row of short l)rocesses or pinnules. The Ol)erculum proper 
has the form of an irregular cone with the apex towards the 
peduncle; it presents on each side a low fold in line with the 
wings of the peduncle ; the dorsal surface is flatter than the 
ventral and is almost smooth; the latter presents a few low 
l~idges radiating from the apex. The distal surface is nearly 
transverse, almost circular in outline and slightly concave ; it 
posse ses three arborescent appendages attached near its centre 
and diverging slightly from one another, each dividing dichoto
mously to form a strt1ctt1re very like the horns of a deer ; the 
terminal offshoots have the form of sharp SI)ines. Very often the 
three processes arise from a common stem ; sometimes there is 
only an elevation of the distal Sllrface of the operct1lum and from 
this the three antler-like processes spring without being directly 
connected with one another. In colotlr the opercultlm !)resents 
variously arranged marking,s of green, crimson and white. 

There are seven segments in the thoracic region. The collarette 
is an exceedingly wide and delicate membrane. The setre of the 
fu\ t seg·ment of tl1e thorax are very much longer than tho e of 
the others. They are very indistinctly feathered on one side 
towards the apex and ta1 er to a very act1te l)oint. 

The abdominal sete;e (pl. XJr ,..II., fig. 10) are quite unlike those 
of the thorax. They are g·eniculate near the apex, the part of 
tl1e seta in the neig·hbot1rhood of the gentl being lightly 
expancl d; its concave border ornamentetl with about twenty 
n1inute . pinules, the apex extremely fine . The pectines of the 
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thorax are extremely numerot1s ; in the abdomen they are fewer 
- there being about seventy to eighty in each egment; they 
each po ess about fifteen teeth, whieh are nearly all alike in size 
and shape. 

SC;hmarda's description does not entjrely suit the Port J ackson 
species; but it is more li~ely that he described an imperfectly 
preserved ariety than that there are two di tinct kinds. It 
is somewhat nearly related to Grube's Ser1Jula &r£co1'·?t£gera ( 1) 
from the Philippines; among other point , however, I think 
it may be di tinguished by the form of the distal surface of the 
opei·culum, which in Grube's specie is described as having in 
the centre a depres ion surrounded by a calcareous ring and 
having inserted in it a tl1ree-sided stem w hi eh gives origin to 
the three antler-like processes. In the form of the setre ctnd in 
the rest of tbe operculum the resemblance between these two 
forms is very close. 

6. VERl\IILI.A. STRIGICEPS. 

Pon~atoceTo. · strigiceJJS, Mo,·ch. 
JTerrnilia strigiceps, QcATREFAGE , tom. cit., p. 521, 

''Operculum orbiculare, plantlm, impressione dilatata-deltoidea 
in adt1ltis sensim obliterata. Testa agglomerata, re1)ens> triquetra. 
Carina dorsalis compressa, acuta, laciniata, rostrata, basi 11trinque 
serie punctortlm jmpressorum .. Latera convexa. Lirre incrementi 
srepe laminatre, confertre." (March, as q11oted by Q11atrefage . ) 

This species, which is t1nknown to me, is said to occtlr in the 
North of Australia and in New Zealand. 

7. VER:lriLI.A. ClESPITOSA. 

[Plate X.XXI., fig. 5, and Plate L~~II., figs . 1 and 2.] 

Galeolaria cre._1Jitosa, LA:JIK, Hist. Nat. des An. s. vert., t. ·~\T . , p. 636; 
BLAI.1:~YILLE. Art. ,---ers, Diet. des ~ c. Nat. Atl., pl. I, fig. 4 and 4a. 

TTc1·1nilia ecespitosa, QUATREF . Hist. N at. des Ann. t , II., p 531 (1 65.) 
S crpula (Galeolaria) cce,pitosa, GRUBE, Troschel s Archiv, Band XXI., 
p. 126, Taf. \ .... , fig. 4 (l 55.) 

lre1 1nilza insidiosa, QUATREFAGE , t. cit., p. 532. 
Galeola'ria decurnbens BAIRD, I.e. Explanation of Plate. 

(1) Annulata en1periana, p. 273, Taf. X\T., fig. 7. 

• 



666 THE nl .. RI_,.E ......... :rELIDE OF THE 0 DER • E P .LE , 

Thi i he er ula mo. t abundantly cli tributed on the Coa t 
of N w ~~outh ales ancl a mania. I t occur onl ' between t ide
~. arl\: , mo t alJ11ndantly abotlt mid wa., between ig and low 
wat r mark , ancl it is thtts expot..;ecl ail)7 to the tln £ r sever al 
bouT . The ef·ect of thi~ exl)O 11re 1 owever , i grea l ' dimini hed 
]J the thickne s of the tu , and b 7 the 1na. ive m e of g1~owtl1 
of the pecie , forming den e and thick aggre~a ion often an inch 
or more in dei h, encru ting rock~ , st1bmer e ood, the ~hell. 

of Dll.l~ el and similar ol)ject . The ordinar le11 th of the t 1 e 
is about an incl1, butvariesacco,dingto he age oft e individual . 
I t i ordinaril)7 closely cemen tecl down to the object on w l ich i 
grow , the under surface being exr)anded and ada1 ting it elf t 
the ineq 1alities of the surfaces to whicl1 it i ap110 ed . The 
lu1n n f the tube is c., li drieal, but tl1e wall i" irr eg 1larl) 
tl1j · ened, the l)l)er surface, which js harr l marked ff fro.&....L.z.. 
the lateral, being marked l)y a loi1gitt1clinal O'roove, narrow in 
yollng .. tulJe~ .. , broad and sl1allow in olcler one , and pr oduced 
anteri rly e~yond the rest of the tulJe a a prominent rounded lobe 
ov·er anging the orifice. The lateral s11rface ,o no c1uite meet 
the tl]Jper at right angles, but slope ligl1tl}' outV\ .. ar . 

The hi·, 11chioo are about 36 in num er. They are rather short 
and stoll , tal ering toward the ttl)e:s:. TJ1ey are characterise ·, 
as in any other SerlJulidoo by con ider l)le variety in their 
colouration and marking. . The mo~t constant marking are a 
whit lJancl running tr ns er ely acres the n1em rane which 
unites the bases of the sten s, a series of wl1ite tran ,.er e lines 

r blotch ~ placed at regular inter als aiong the tem~ , and 
alternating' 'vith tl1e latter, a series of 1 arallel 1jairs of short 
green or rown longitudinal bands : these gre n or bro n 
mar]rings are, however, fre 11e tly re1Jlaced ~ cri111. 11 r I llrl)l . 

The Ol)erculum has a ver) hort r ~edttncle, tl e di. t 1 xtremit)· 
not xt nding' beyond the ends ef tl1 . hort bra 1 ire. In ha1 e 
it ma3~ e ·on1pared to an in erted cone, flatt 11 l to me ext nt 
dor o-' ntrall)', and "itl1 a ry obliqt1e 1 a e directe to war 
tl1e dor al ide; the dor al ide i marked 1 J~ a long·itt1dinal 
groove, bounded b~y a lo · fold of he integ·t1me1 t ; on cl1 ide 



near th e distal end is a prominent triangular fla11 . The distal 
surface i obliqtie, directecl toward the dorsal as1Ject of the 
animal. It is nearly circular, witl1 a light bay or indentation i11 

the middle of the dor al side, an i tlrrounded y a rim forn1e 
b~y a large number of closel;r appo e l, flattene calcareou pine 
forming a sor t of miniature pali~ade. -

The greater part of the surface is concave and is paved with 
two or four smooth calcareous plates ; towards the dorsal borcler 
is a deep pit in which is articulated a large me, ial, dorso-ventrally 
com1 resseo, hollow SlJine, with a broad base ancl a rounded apex. 
Along the dorsal border of the distal surface on either side of 
this mesial spine is a row of ei her four, or, more ust1ally. five 
smaller pines, the size of which increases from the inner towards 
the outer end of the serie . Each, excepting the last (most 
external), is shaped like an ordinary hand-saw, btlt ta1Jering 
towards the extremity, which is slig,htl~y Ctlrved, and 'vith the 
eeth few and relatively large; the fourth or fifth (most external) 

pair, however, have no teeth. 

The dorsal setre are similar to those of Po1natoceros elatJl~'Lts, 

minutely feathered on one side and with a very fine ta1Jer~ng 

extremity. Tl1e ventral uncini have fro n twelve to fifteen 
Stlbequal teeth. 

The discrepancies in the descriptions and figures of this species 
in the memoirs qt1oted above clepend dollbtless on their having 
been for the most part take11 from dried specimens. The oper
Ctllum figured in the paper by Baird quoted above, and described 
in the explanation of the plate as that of Galeolct. "£a.~ declt?J~bens, 

btlt not referred to in the text, i the operct1lum of the l)resent 
SlJecies ; the palisade-like structure of the rim has been over
looil ed. 

8. VERMILIA ROSE.A. 

L Plate, XLTII., fig . 2-5 .] 

Galeola1·ia 'toserr, \ ... AL., .... . • 

JTermilia ?'O;~Pn, QuATREF., l.c., p. 532, pl. XX .. figs. 10 and 11 . 
? Eu1Jomatus Bolto1~i, BAIRD, l. c., p. 12, pl. II., fig. 10 ( 1865.) 



'' ~ ~ranchiro bre re , cirris 34. Operculum radiatim triatum, 
1 ini n1~ liani~, dentiferis c< pitose di positi . Corpus 130-140 

annttlis c m1 ositum, anterioribu, 7. etre inferior es su ulatre, 
incurvatre. Lamint crenulat< . Tubtt angulatus, bicarinatus.'' 
(Qttatrefa~e .) 

Thi~ I ecie , cl1aracteri ed by the umerous spines in the 
011 rculu111 i not uncommon in Port J ackson. It is a olitary 
pecie , never being· fotlnd in clusters like V. oaespitosa, and always 

inhabiting a deeper zone. The dorsal setre are almost identical 
in form with tho e of Pornatoceros. The 1)ectines are very small ; 
each has frorr1 ix to nine actlte teeth. The branchire are marked 
witl1 l)ands of r ed a11d brown. The operculum is light-red, 
mottled with brown and dark r ed. The operculum has a pair of 
lateral fold \vith filiform proce ses as in Po;natoceros. This is 
a larger 1)ecies than ~er1n/ilia C(l'SJJitosa, being an inch and three
quarters in length. 

9. SERPULA VASIFER.A.. N. sp. 

[Plate XL~I., fig . 6, and Plate XL~II., figs. 6-8.] 

There are 152 seg1nents in the body of thi sp ecies . The 
operclllum (pl. XXXII., fig . 6), has a tolerably long cylindrical 
pedt1ncle; the operct1lum is vase-shapecl with slight dilation 

here it joins the 1)edt1ncle; the side of the va e are formed 
of about twentJr-five ribs, each of hich ends at tl1e rim of the 
vase in a pron1inent lobe. 'l'he di tal surface of the vase presents 
a deep, rot1nded, central hollow surrot1nded by a broad margin 

hi ·h i almo~ t trans er e to the long axis of tl1e operculum, but 
slo1)e lig·htly up ards towards the lobed margin. 

Tl1e branchire are fifty in n11mber, with stout sten1s and delicate 
pinnt1le~. In length they are about equal to tl1e thorax, and 
exten l to a little be~yon l the extremity of the operculum. The 
thorax i about one-fotlrth of tl1e leng·th of the abdomen; it 
po e se a wide collarette and lateral flaps. 

r l1e dor al ete: of the thorac egruent (pl. ~:rXJ-rii., fig·. L), 
ar \ f a l1.lrecl on 011e si le to,vard the apex, and taper to a ' ery 
a ·11te I oint; tl1e length is abot1t 11th of an inch; tl1ere are fort;r or 
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~ o in each thor acic noto1)odium. The c1or al etre of the abdomen 
are long and slender hair . The pe ·tine , w hi eh are about 2~utl1 
of an i1 h in length, are about fifteen in number in each egment 
of the thorax; in the abdomen the} are much more numerou ; 
the;~ have fotlr or five teeth , one of which is considerably larg~er 
than th e others. -

In colour the ant8rior or thoracic region is scarlet, speeially 
tJright on the lateral flaps and the collarette. The bases of the 
branchire are cTimson; the stems are light green and yellow ith 
narrow longitudinal lines of red and transverse lines of whit e. 
The operculum is almost colourless~ the peduncle light red, tl1e 
abdomen reddish. 

This species occurs along with Po1uatoce1~os elajJlt.us, in Port 
J ackson. 

10. SERPULA JuKESII. 

~~u?pulctJ<ukesi·i, BAIRD, I.e. p. 20, pi. II., fig. 6. 
'' Branchire in spiram unam convoltlt~e, lactere, filamentis dor o 

canalict1latis. Ol_Jercultl!!l et filamentum operculigertlm all a . 
01)ercult1m profunde infunc1ibulatum, multicrenattlm. T11bt1 

teres,. olidus." (Baird. ) 
''Seas of Australia.'' [Brit. M. us. J 
It is possible that this may be identical with the Port J ackson 

pecies described alJove, but in the figure of the Ol)ercttltlm 
given in Bajrd's paper the ribs are much more ntlmerotls th n 
in the Port J ackson species. and the description of other parts is 
insufficient for certain identification. 

11. SALMACINA AUSTR .. ~Lis. N. sp. 

[Plate, XXXIII. , figs. 7-11.] 

This extremely minute species is found in little clusters on the 
under surfaces of large stones between ticle-marks in Port 
J ackson. The tubes are c;·lindrical and twisted, intertwining with 
one another to fcrm tolerably dense masses. 

The body of the animal is only about a sixteeTtth of an inch in 
total length. The abdominal and thoracic regions of the body are 

44 
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more nearly equal than is usua l in this family, and, when retracted, 
the forn1er may appear even decidedly ~hol~ter than the latter. The 
brancl1ic. , whi ·h ar eight in nt1m her, have hort stems with two 
row~ of pinnules, an cl are devoid of terminal dilatations or pseud
operctlla. The collarette and the lateral flaps are not very grea ly 
develo1)ed. The thorax po sesses nine segments, of which tl1e 
fir t differs from the rest in the form and size of the setre, and in 
the a bseuce of ventral pectines. The abdomen posse se~ ninatee11 
segments with long acicular setre; the anal segment present a 
a I air of very prominent rot1nded ciliated anal appendages. 

The setre of the first segment are ;5th of an inch in length ; they 
are slightly genict!late near the extremit)r, the genu being armed 
with a small nttmber of teeth. The l~emaining thoracic setre are 
very obsctlrely spathtllate, being slightly expanded near the fine 
tapering point. The abdominal set re are all extremely fine simple 
h airs, 2~0th of an inch in length. In the thorax tl1ere are 25-32 
pectines in each neuropodium; in the abdomen the nt1mber is 
mt1ch smaller, diminishing from ten in the anterior region to five 
in the posterior the last two or three segments havi11g none at 
all. The general colour ie very light pink, with a number of 
minute crimson dots on the head. 

This Sl)ecies is closely allied to the Sal1naci1~a aed·ijicat·rix of 
Clararede, and seems to form a connecting link between it and the 
Protula Dysteri described long ago by Huxlejr . From the latter it 
differs in the absence of any pseudoperct1la or terminal dilatations 
of the brancl1ire ; from the former in the form of the thoracic seta~ 
and other minor poi11ts. 

The slightly spathulate form of the thoracic setre does not seem 
to be of sufficient importance to justify· a se1)aration of the 
Australian species from its closely related European allies, 
though '' etre spathlilatoo vel pectinatre in abdomi11e desideratm" 
i given by laparede (1), as a diagnostic peiuliarit.r of the 
genus. 

I was much interested to observe that 
like Sttl1nac i12a Dyste1~1·, as fir t noticecl 

( 1) A 1111. C het. u I p. , p. 15 • 

the Australian 
by H tt.r le3 , is 

• spec1es, 
herma-
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phrodite, and multi I li e. by bt1dding ( 1 ). The fir t indication of 
the phenomenon of budding is the appearance of a liO"ht con
striction about the eighth to the tenth egments of the abdomen. 
The body behind this now usually developes some additional 
segments, becomes a little dilated, and the coelom in thi region 
becomes filled with gran11lar cell . A slight elevation now -
appears on one side of the tenth abdominal segment, and this 
becomes more and more prominent and divides into eight lobes. 
Each of these eight lobes becomes elongated, and tl1eir bases 
grow round the circumference of the segment till they come to 
form a whorl round the body of the animal; soon lateral 
1)innules appear on them, and they assume the form of branchire. 
A few segments have, meanwhile, been added in front of the bud, 
and, the oesophagu and gizzard of the btld ha,~jng become 
develo1)ed from the intestine of the 11arent, a proce ..: of fi i n 
separate the bud from the parent organism. 

12. S-1BELLA VELATA. N. sp. 

[Plate XXXI., fig. 8, and Plate, XL~IV., figs. 1-4.] 

This species has about 40 segments in the body, ejght belonging 
to the thorax. There are eighteen long, slender branchire et on 
a narrow lophophore and forming nearly a comr lete circle. 
Connected with the inner face of each half of tl1e lOJ)hophore is 
a filiform proces . Connecting together the stems of contiguous 
branchioo near their b~. es are a eries of gossameT-like membranes, 
each four-corned, with two of the corners attachecl to each of the 
two stem , the lateral borders being cleeply concave and 

unattached. 
The thorax is long and slender and cylindrical; it is composed 

of eight segments, aR in others of the genus. The first~ egment 
h as bllt a low riuge r erJresenting the collarette of the erp'ltlce : 
it posses se a narrow oblique band of dorsal se too w hi eh l)roj ect 
but lightly from the urface; they have stout stem and a 

(1) Claparecle, "Beobachtnngen U.ber natomie uncl Entwickelungs-
geschich te "~irbelloser Thiere · ' " Annelides . Chetopoc~es. d u Tolfe .de 
N aples," p. 437 ; Hllxley, "On a l:Iermaphrod1te and F1ss1parous ~pec1es 
of Annelicle," Edinburgh Ne"· Philosophical Journal, 1864. 



br ader bt1t si1ort geni ulat blade wl1ich rapidly tal) r to a fine 
l)Oint. long the outer side of tl1e blade runs a row of mint1te 
d ntjc} . The dor al ~et~ of the re1naining thoracic egments 

ar nltl ·h more promin nt bttt not ver"y nun1erous; tl1ey are 
t r1 inat d ometime by ~ l1 rt blades which r e emLle in forn1 
tl1o e of the first not })0 lium, bt1t are devoid of the denticles; 
ometi 1e. by flattened cli cs. The ventral uncini are very 

pr min nt booklets. 
In colottr tl1e bodJr is pi11ki h; tJ1e l)ranchic light green wi h 

narrow longitt1dinallines of brown; tl1e membranes between the 

branchiro are white. 
Tl1e tube is of a soft membranotlS ~haracter. 

Tl1is sr ecies occurs with f3e-rJJulrt vas~·fera ancl Pontatoceros 
-elaj_Jh.zts tlnder large stones, etc., in Port Jack on. 

13. SABELLA PUNCTULALA. N .. p. 

Tl1e general colour of this SlJecies is green, dtie l)artly to net
works f mintlte 1•seuclohremal ve~ ~ els on the Sllrface, partly to the 
green ova. The dorsal stlrface is brownish green. The hl le 
tlrface of the body is ornamented witl1 mintlte, irregular, rounded 

SI)Ots of a dat"k crimson, and still smaller dots f gre nisl1' l1ite; 
similar dots occur in pairs at regular intervals along the stem of 
the branchi:: ; the latter are ornamented also ith tran v r'e 

re n and brown ba11ds, here and there one of ro e-pinlr, nd 
occa io1~ally one ofNaples ellow. There are a out fift.. ran hire, 
and the are devoid of connecting membranes. Tl1e collarette is 
represe11ted by a low fold on the clorsal ide topping hort on tl1e 

ventral ide near the parapodia; lJet"·een the ventral 11 of tl1e 
fold is a deep, long·itudinally-directecl depre ~ion 'Ontiuu ,l 

b ltind ith the narrow clorsal groove. The body co11tai1l i __ .. ty 

segments. The dorsal setre are ta11ering at tl1e extremit)7 and 
fi11ely feathered on one side near tl1 a1)ex, rese111blin\,. clo l:y tl1e 
corresponding structur s in e?J.Jnla vas1~j'era. The ver1 tral 
m1cini are similar to those of tl1e pro eding ~peuie . Tl1e len uth 
is nearl an inoh. 

'Ihis speci a occurs about low-water mark in Port Jack on. 
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• 

14. SPIROGRAPHIS A.USTRAI~IENsrs. N. sp. 

The body of this species is of a general light green colour, 
slightly tinged with red along the midclle dorsal line, a band of 
blue being external to this. The branchire, which are extremely -
nurn~rous, are ornamented with narrow longitudinal lines of rich 
br wn, the pinnules being almost white with a very faint tinge of 
green; some of them towards the ventral side have the pinnules 
lead-colour ; the base of the branchial is tinged with brown with 
narrow longitudinal white lines; the head-lobe is brown; the 
collarette tinged with brawn. 

There are eight thoracic and, in a full-sized specimen, about 
170 abdominal segments. The low collarette is cleft r1eeply in 
the middle ventral line; the ventral lobes have no papillre. 
The ventral tentacles are short, slender and l)Ointed ; they are 
colotlred like the stems of the branchire. The only repre entatives 
of dor sal tentacles are two rounded bro\vn lob,es, at the apex of 
each of which is a pore-like orifice : in a smaller specimen these 
organs are ver} much more prominent, and are flattened and 
leaf-like, resembling those of J'Jp£rograph£s Spallanzanit·. 

The d0rsal setre of the tho~ax and abdomen are alike ; they are 
scarcely distingui hable from th'.ose of Sc!tbella JJU?~ctulata. The 
uncini are simple hooke on the recurved limb of which are some 
minute spinules. 

• 

The total length of the tube is seven inches; the diameter is 
about half an inch. 

This species occurs about low-water mark on the shores of Port 
Jackson. 

It is possible that the Sabella grctndis of Baird (I.e., Part II., 
p. 160), which is described as coming from New Zealand, may be 
identical with this species, but the description is too inexact to 
permit of any certainty. 
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EXPLA ATIO OF THE PLATES. 

PLATE 31. 

Fig. 1. - eudohren1al ystctn of Bll]JO,nntlls eleqc~;ns fron1 the ventrn,l side 

enlarged. a, ventral vessel ; b, dilatation of ventral branchial 

Yessel: c, conu11on branchial vcs el ; cl, head-lobe; e, branches of 

' rentral vessel; f, plexus in collarette; y, plexus in lateral men1-

bra11e ; n, tu 1 i parous gland. 

Fig. 2. ....L\..nterior relations of tl1e pseudohre1nal trunks of E·u jJOmat'llS elegan. , 

een obliquely fron1 the left side. v. v., Yen tral Yessel ; v. v., lilata

tion of ventral branchial 'essel ; d. s., dorsal sac; cl. b.v., clor al 

hrancl1ial vessels; c.b.'l..'., com1non branchial vessel. 

Fig. 3. Body of Euponlatus elegans, co1npressed. t g ., tu biparous gland; 

h. t ., contractile dilatation of dorsal vessel. 

Fig. 4. Head of Eu]JOnzatus elegans. 

Fig. 5. Verntilia caes]Ji tosa, magnified. 

Fig. 6. Anterior portion of the body of Serpula vas{fera, n1agnified. 

Fig. 7. Head of Pon1a.toceros elaJJhus, magnified. 

Fig. 8. Head of Sabella velata, magnified. 

PLATE 32. 

Fig. l.-Operculu1n of Ve,tnilia caespitosa, x 8. 

Fig. 2. Operculu1n of T erntilia rosea, n1agnified, 

Fig. 3-5 .-Spines of tl1e latter, x 44. 

Fig. 6. Operculu1n of Serpula vas1je'ra. 

Fig. 7. \ T entral uncinus of ~~eJ']Jula~ va ifera, x 400. 

Fig. 8. -Dorsal seta of Serpula vasijerct, x 325. 

Fig. 9. Operculum of Pontatoceros elaphus, magnified. 

Fig. l 0. ·-- A bdon1inal dorsal seta of Pontatoceros elctJJhus. 

Fig. 11. Operculun1 of E u1Jomatus elrqans, x 40, slightly con1pressed. 

Fig. 12. Developing operculun1 of Eu]JOJnatus elegafl , x 40. 
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PLATE 33. 

Fig. 1-2. \ .... arietal fortns of the operculutn of Ettpo?na,tus elegans. 

Fig. 3. , ... cntral uncinus of Ewpo1natus elegans . 

Fig. 4- .... Dorsal setre of the fir t seg1nent of Eupo1natus elega1lS} x 400. 

Fig. 6. Dorsal seta of Eupornat1lS eleqa,~s. x 400. 

Fig. - . ·-~ alntacinct aust tal/.·,- x ~o. 

Fig. . - Bu lding ~ abnac-ina. a, de\?eloping branchire of bud ; b, anal 
a ppenclages; c, i11testine of parent. 

Fig. 9.-Thoracic dorsal ~eta of Sal7nacina ctusttali::;, x 400. 

Fig. 10. -A.bdon1inal clor8al seta of Saln~acina australis, x 400. 

Fig. 11 . Dorsal seta of first thoracic segrnent of alntacina australis, x 400. 

PLATE 34. 

Fig. 1. Dorsal seta of 8abella ·elata, x 325. 

Fig. ~ . Dorsal seta of first seg1nent of Sabella velata, x 3~5 . 

Fig. 3. Dorsal seta of ~~abella ·,lata, x 325. 

Fig. 4. Ventral uncinus of Sabl lla velata, x 325, 

Fig. 5. Transverse section of branchial vessel of J"'"erntilia; a.a .. , stalked 
corpuscles ; b. b., free corpuscles . 

F ig. 6. •egn1ental organ of female Eu1_Jonzatus elegans from the Yentral side 
under slight con1pression. a, external orifice; b, clump of ova. 

F ig. 7. Tu biparous gland of E1.lpo1natus tlegans . a, comn1on excretory duct ; 
b, sac of the gland. 

fig . . Oblique section of the tu biparous gland of Eupo1natus rlegans, x 400. 

Fig. 9. Transverse section of the san1e. 

PLATE 35. 

Fig. 1. Transverse section of the thorax of Eupo1natas elegctns. t,g ., tllbi · 
parous gland ; n. c., nerve cords; v. v. , ventral vessel ; d. v., dorsal 
vessel. 

F ig. 2. TransYerse section of the thorax of Pontatoceros elaq_Jhus ; let ters as 

iu the prececling ; l.v. , lateral vessels. 

F ig. 3. T rans,Terse section of common duct of tubiparous gland of 
P ornatoceros elaphus, near the external orifice, x 325. a, granular 
epithelium of t he interior of t he duct; b, hypoderm; c, cuticle; 
d, pseudoh remal vessel. 

F ig. 4. Epithelium of t he tu biparous gland of Pomatoceros elaJJhus, >. 325. 
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