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XLII. On Spirorbis: A synzmetry C?f these Annelz.ds and 
Pl1ylogen?:c Con net ·ion of SJ1ecies 1:n the Genus. By AIJ1. 
n1AURICE CAULLERY alld FÉLIX 1ES TIL* . 

WE have recently bad occasion to examir1e a great nun1ber of 
Sp~·ro1·bes from different parts of tl1e globe (Cl1annel, Arctic 
seas, 1\iediterranean, Cape Born, Panama), sorne twenty 
species, of "l1ich ma11y are new. From a study of tl1ese, 
botl1 from the anaton1ical and phylogenic point of view, we 
have arrived at the conclusior1s which follow. 

The genus Spi~rorrb?:s belongs to the family Serpulidre; 
it is easil.Y recogt1izable by its calcareous tube, fixed to a 
support and rolled Î11 a regular spire with contiguous \vhorls. 
The tl1orax of tl1e animal comprises in general three seti­
gerous rings, the last two having on each sicle only a ventral 
row of uncini. Tl1en follows a long achetous region, en­
closing ovules, followed by the abdomen, wl1ich is made up 
of eigl1t to forty segments, of which sorne contain sperma­
tozooids. The prostomium of the animal carries a crowfil of 
featl1ery branchire; one of the branchial rays is modified, 
deprived of pit1nules, and terminated by a calcareous piece­
tlle operculun~ which closes the tube when tl1e animal with­
draws itself into it. 

We have dra,vn attention for the first tir11e to the adapta­
tions and modifications in tl1e anatomy of Spirorbis Î11duce 
by its habitat in tl1e interior of a spiral tube. These Annelids 
have become entirely asyntmetr~·cal, of w hi ch tl1e facts \vhich 
follow are tl1e proof :-

1. Tl1e direction of tl1e turn of the spire is constant for a 
given S})ecies. W e have cal led this left-handed in species in 
"·hich this ttlrning, consiclered in relation to tl1e free face of 
the tt1be, has the san1e direction as the l1ands of a watcl1 ; 
rtght-handed w l1en tl1e tur11 is in the reverse directiot . N O\V 

in the rigl1t-handed pecies tl1e operculurn i al,vay borne by 
tl1e seco11d brancl1ial raJ~ on the rigl1t, starting from the medial 
dorsal line; in left-handed })ecies it is bor11e by the sec nd 
on tl1e left. lt is also al ""~aJ7 S found on tl1e concave si de of 
the animal. 

2. 'l111e longitudi11al mu cu1ar fibres are much more deve­
loped on the same concave side. 

3. 1,he vi ~ cera (digestive tube, ovary) are thrown toward 
the concave side. 

4. 'l'l1e uncini on tl1e tl1orax and abdomen are larger and 
n1ore numerotlS on tl e concave side. 

5. 'l he abdomen present , as a rule, n rows of uncini on 
* From the ' o1nptes Rendus,' tom. cxxiv. pp. 48-50. 
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the con v ex si de and n + p rows on tl1e concave si de, where 

in vrl1icl1 tl1e thorax }Jresent, OTl the concave sicle 01tl_y, a tl1ircl 
row of 11ncini, re1Jreser1ting a jo?.trth, tl~orctc?:c set~:qe1·ous 'ring, 
otl1er ise abset1t . In SzJ. ca1~cellatus, a br. , tl i~ ring carri 
bes1de. 01 tl1e cot1cave ide clor~al bri tl . 

Thi groUIJ of arran ~enlent, l1ow in the cleare t n1ant1er 
po ible tl1e Î118.ue11Ce of tl e spiral twi t in tl1e tube. .L Il 
can be explained by tl1e moveme11t m<'tde by the a1 in1al. t 
is by tl1rt1 ting it elf by n1ea11 of tl e ur:cini of tl e co• ca\'e 
side again t tl1e calcareotl~ wall of tl1e tube tl at it emer e 
from it or retir . The greater activity· of tl1e or a11 of 1 co­
motion 011 thi ide has brou ~bt about tl1eir reater levelop­
ment, a11cl the vi cera l1a e been thro n to tl1e PIJO ite ile. 
Tl1is is e l ecially o viou i1 tl1e ovary; tl1e ovule i11 co11r e 
of n1aturatio11 are alway on the conve.. icle. 

~1 e reco crnize tl1at a 11att1ral (} ll}' l e11Îc) ela i ficatio11 of 
SzJ1.ro?~bt" sl1ot1ld l1ave for i t ba Ï"' the lirectiotl tl e t i t 
ir1 tl1e tu be a11 cl tl1at in a ch of tl e t\YO erie , ri l t - and l t ­
haild d, 11 tl t be grotl} ed tl1e lJeci pro ideel \Vith a fourtl1 
setjgerou. tl1oracic ring n tl1e on l1and, a11d, 011 tl1e otl er 
th ose Î11 '\' l1 icl1 tl1i doel not exi ~ t . E r 1n th i re ult 1 e 
divisior1 of "":JJl·roJ·bl·s Î11to four sub

0
e11 ra :-

Right-handed • • • • • • • • • • 3 setig r 1us thoracic rin o- De:J.'io pt"t·a. 
• 

4 1 a1·adexio i]Jira . p ·1e 
" 

, • 1 • • 1 • • • • • 

L eft-hand d 3 
' 

,, • • • • • • • • • • L œo pi1·a. 
• 

4 1 aralœo ;pira. pec1es , , , . . . . . ' . . . . 

I.Ja tl y, "·e l1ave 11 abl to furtl1er • fine 1 e ]11 lo e1 

of the gr UJ l r tl1 on id ratiotl of c rt .. Î1 1 ato1 ical 
ch ar a r ·, , u cl1 < th f r n1 f th e ri s l o ·1 1 r a 1 

tl ir l ti rou~ 1 oracic ri1, 1t t 1 i cati 11 l e op r-
e l u 111 , 1 i . 1 l }r in t 1 c i ' 1 i 1 i u 1 i o 1 a a 
in ' ilbatin cr or 

1 all tl 

1 

I at t r , a 1 cl a 1 o for tl1 1 ~v· 
oui r ·er to ur . t" il ~ ... ~~ 

1 
• 

1 

1 e 
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detertni11ation of the relation between I ollusca and Verrues. 
The earl;r notio11s on this subject extend far back; it has 
been set fort l1 in variollS ways more or less explicit since 
1844 by Quatrefages, P. J . 'ran Ben eden, Carl Vogt, de 
Lacaze-Dt1thiers, l\Iorch, G egenbaur, von Ihering, Gia rd, 
Hatscl1ek &c. 

In 1881 (' Les Colonies animale ,' p. 631 et seq.) I 
endeavoured to approach more clo ely than my predece~ "' ors 
the quention w hi ch I l1ad already treated in n1y course at the 
n useum in 1877' and to defille the re~em blance of tlle 
Ga teropods, considered as t11e ba i of tl1e niollt1Sca, to the 
tu bi col ar Annelid . I ren1arkec1 in partictllar ('Le Colonies 
animale. ,' p. 640) that tl1e cephalobrancl1iate A-1\.nnelids prenent, 
like tl1e Ga teropocls , '' nurnerous traces of a y1nmetry; 
the Spirographs have one of th e cephalic branchiœ almost 
en ti rely atrophied. """ormally in the erpulidœ there shot1ld 
be two operct1lar ap1)e11dices, tl~t1ally but one is developed. 
The twi t of tl1e spiral, so frequent ir1 Gasteropod n1ollu cs, 
i fou11d among the Annel ids in ~]Jirorbis." This twisting is 
complicated, according to the interesting researches of 
~..,&. 1. Caullery and )lesnil, by an asymmetry external and 
internai of the most marked kind, and which is eqt1all}r charac­
teristic of Gasteropods. The resemblar1ces of iollusks to 
cephalobranchiate Annelids is thus strongly accentuated; 
they are, in tru th, in part the resem blan ces of convergence. 
Is it now perrnis ... ible to attribute the asymmetry of Spi1·orbis 
entirely to adaptive modifications in their anatorrty induced 
by their habitat in the interior of a spiral tube? There are 
certain distii1ctions to be drawn . We have seen already 
that there are very clear indications of asymn1etry in the 
Serpulidœ -w l1ose tubes are not piral; on the other l1a11d, it 
is the ip'l·roTb'l·s which has con tructed its tube, and tl] tube 
cannet roll itse1f into a spiral by reason of an a ymmetry 
already existing, partly at lea t, in tl e animal l1ich ha 
produced it. 'l .. his ir1itial a ymmetry is no doubt due to an 
active cause like th at '~ hicl1 l1o" s it elf in iollusks (Perrier, 
'Traité de Zoologie,' p. 071) ; once the tube is formed, it can 
accentuate itself by reason of tl1e pecial conditions of exi ·t­
ence it impe es on the anin1al. ut it is essential to remark 
that tl1ese things do not occur here as in the Paguridœ, which 
have adaiJted for their habitation helicoiclal tubes already 
made. 




