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4 7. Polychretn from the Pncitic Coast. of North America.-
• 

Part I. SEHPULID}E, with a BeYised Table of Cla.ssi-
ficat.ion of tho Genus Spirod.Jis . By HELEN L. M. 
Prs.ELL, B.Sc., F.Z.S., Demonstrator of Zoology and 
ReiLl Fello,Y, Bedford College, University of London. 

[H~c:ei,·ed J\Ia.r 6, 1912: Rend June 4, 1912.] 

(Plates LX..."'\....:\:.\.,.II .- LXXXIX .;:;) 

Srstematit: lKDEX. • 
.A.pomatus timsii, sp. n. ... .. . .. . . . .. ... ... . ... . ... . 
P1·otula pacifica, sp. n .... ................ _. ......... . ... . 
Cl 'ti t' t' " . b . fiSSI Cil lOll 0 t':ijll/'01' IS . . . . . .. . . . •.. . .......... . 

Protoheospim, subgen. n. . .. . . . .. . .. .. .. . . . . . . .. . . . 
Spirorbis ambilateJ·alis, sp. n .............. ... ... ... . 
S . J'acemosus, sp. n . .......... ......................... .. . 
S. medius, sp. 11 .. . ..... .. . .. ... ........... .. .... ... .. . . .... . 
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Gene?Ytl Clwmcteristics of the Family Serpulida>. 
l. Tube calcu.reons, nearly always attached to rocks or other 

substratum for some part of its length. 
2. Genemlly one or more branchia:> on dorsal side terminated 

by u.n operculum. 
3. Thornx, generally pro...-ided ·n-ith a thoracic membr::me~ 

representing the fused cirri and ha\ing 3-9 (usuaUy 7) 
segments. 

4. Gland shields in thorax only. 

Genus S~RPl7LA. Linne (12) 1767, Pltilippi (21) 184-J. 

Generic chl1racteristics t :--
1. Coll<u· set~~ of bnyonet-shape~ 'sith spines at base of bhde. 
2. Operculum funnel-shaped, with nurue1·ous radii ending in 

senations on mnrgin . 
3. Uncini with only a few Ja1·ge teeth. 

1. SERPULA COLUi\IBIAKA J obnson (9), 1901. 
fig. 1.) 

Se?-p'lda splendens Bush (3), 1905. 
Serpulc-b columbiana 1\[oore (19), 1909. 

Specific characteristics :-

(PL LXXXVII. 

1. Anterior abdomina.l setre with flaring fringed ends, slwrt 
and cleepl}- emhedc1€'c1, posteriorly replaced hy small fascicles 
of Yery long stiff spines. 

* For explanntion of tho Plntes seep. 805. 
t An attempt is here made to summarise briefly the generic anll specific 

characteristics in eYery case. Such u procedure has not preYiously been adopted, "o 
far as I know, and it \'\ill, no doubt, in some cases be necessary at some future time 
to modity such characteristics, but in the preseut confused state of our systematic 
knowledge of the Serpulids, this seems to be a cour.;1e likely to eliminate some of the
difficu l tie,s. 
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POLYCIIJE'fA FROM NORTH AMERICA. 785 

2. U ncini generally 6 or 7 teeth, the anterior one being the 
largest (figs. 202 & 203 Johnson, 9). 

3. Very large size (fig. 1) with nm11e1·ous abt1omina1 segments, 
30 to 54 branchire and from 80 to 160 se1-rat,ions on edge 
of operculum. 

Numerous specimens from Departure Bay, Dodds Narrows, 
and two from Puget Sound (Prof. Kincaid's collection). 

Isolated tubes are to be found attached to the undersides of 
stones on rocky shores near extreme 'low-water mark, and small 
colonies may be found above this level in rock-pools. 

In other places attached to rocks near low-water level the 
masses of large white calcareous tubes are very striking-they 
are thick and often finely ridged, the lower parts being much 
intertwined, the free distal ends often ove1·grown with Polyzoa, 
Spi?'O?'bis, etc. 

The brilliant reel colour on the branchial crown may involve 
the whole of the gills and operculum, or these may be colourless 
except for the tips, or they may be barred and mottled in a 
large variety of ways- The remainder of the body is generally 
yell owit:ih. 

As regards collar, thoracic membrane, and operculum with its 
tubercles, this species ag1·ees very closely with S. ver~miculw·is, 
so fully described by St.-J oseph (24. pp. 328- 335 ). J ohnson (9) 
presumably has made it into a new species on account of its 
very much greater size with corresponding greater number of 
abdominal segments, branchire and serrations on operculum, 
together with small differences in the setre and uncini. He 
cannot, I think, have examined many specimens, for he states 
that the functional operculum is on the right side (9. p. 432). 
The position of this in the genus Sm"]Jula, may be right or left as 
shown by Zeleny (27. p. :34 ), but out of 50 specimens that I 
have examined 28 bad it on the left, 21 on the right, and the 
remaining specimen had one 011 each side. Consequently, when 
he says that there are c~Jbo~~t 100 serrations on the edge of the 
operculum, I cannot think that Bush (3) is justified in recording 
this as a distinction between this species and S. splendens with 
127 to 150 serrations. 

Moore (19) gives 140 for the one specimen of S. col!wnbiana in 
which he counted the senations. In my specimens they vary 
from about 80 to 160-the number apparently increasing with 
age. 

Another distinction given by Bush is that there are in 
S. coh~mbiana "but _ 250 abdominal segments in a length of 
55 mm./' whereas J ohnson says "250 or more" (9. p. 432), and 
she gives 313 as the number in a specimen of her so-called 
S. splenclens, of which she does not state the size, and 190 in a 
specimen 35 mm. long. These figures speak for themselves I 
think as creating nothing but confusion. In 15 of my specimens 
the average number of abdominal segments was 236, including 79 
in a specimen 10 mm. long, 142 in a specimen 41 mm. long, and 
310 in one 81 mm. long. 
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The third point of tlifference given by Bush is that S. colum
biana has more numerous branchire-54 in each lobe as giYen 
by Johnson-than her S. splenclens, for which she records 45 to 
50 pairs. 

In the specimen of the former species counted by Moore (19) 
there were only 38. One small specimen of mine had only 18, 
but the general number \Yas from 30 to 50 on each side, one or 
two large specimens haYing as many as 54-the number gi,·en 
by J olmson. These facts show clearly I think that S. splendens 
is a quite unnece::;s:ny species and can be included inS. cohtrnbic~Jnct, 
which in turn, as pointed out by J ohnson (9. p. 433), mi.1-y be 
identical with S. j-nkesii Baird, for which however no satisfactory 
description was given. 

Numerous large free Selenidia in the trophozoite st age wel·e 
found in the ::tl imentary canal of nea.rly every specimen of 
S. col'lt?nbiuna exn.minecl. 

Genus Cn,uciGERA Benedict (1), 1886. 

Generic charactel'istics :-

1. Collar setre and nncini similar to those of Se1-p1.tla. 
2. Operculum ·with C<?mparatively few radii forming R. scalloped 

margin to the funnel ::tnd with conspicuous basal pro
cesses. 

2. CRUCIGERA ZYGOPIIORA J ohnson. (PI. LXXXVII. fig. 2.) 
Se1"}J'lr-lct zygoplwm Johnson (9), 1901. 
Cnwigent zygophom Bush (3), 1905. 

Specific characteristics :-

1. B ranchire n.bout 30 pairs with long filamentous ends to 
rachises. 

2. Operculum thick, shallow, with about 30 radii and 3 rounded 
processes at its base; attached by a long pedicle .. 

One specimen from Pnget Sound was 45 mm. long. A smaller 
incomplete specimen came from Victo1·ia (fig. 2). Another 
~=;pecimen was only 7 mm. long :1nd had a much thinner operculum, 
but seemed othenYi::;e similar. 

3. CRUCIGERA IRREGULARIS Bnsh (3), 1905. (PI. LXXXVII. 
fig. 3.) 

Specific characteri::-;tics :-
1. Branchire much coiled and with comparatively short fila

mentous ends to rachises. 
2 . Operculum irregular, ~pex of funnel displaced Yentrally and 

the posterior m11l lateral walls deeper and rolled oYer to 
some extent. Not more than two basal processes which 
may, however, be bi-lobed and attached by long stout 
pedicle (fig. 3). 

About 12 specimens from the Channel outside Departure Bay 

• 

• 
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and one from Dodcls Narrows. Depth 15 to 25 fathoms. Tubes 
generally solitary, attached to stones, shells, old wood, etc. Only 
one specimen is recorded by Bush from Juneau. Tubes much 
coiled, with flaring ends and one or two other conspicuous ridges 
at intervals indicating the flaring end of a younger tube. Young 
tubes seem to develop with a centimetre or so :tttached more 
or less straight along the substratum, then to coil indifferently 
to right or left, and only at a much l:tter stage, if at all, to ascend 
and form the flaring end. 

General colour pale orange, the branchire and opetculum 
variously mottled and barred with red. Pinnre sometimes 
golden; ova greenish. Length varies from about 14 mm. to 
50 mm. (fig. 3). 
La1~gest diameter of operculum 1·3 to 4·5 mm.; the latter had 

32 radii fonning a thick scalloped edge. The pedicle was bifid 
and contracted at the top just before joining the basal processes 
of the operculum (fig. 3). Setre as figured by Bush (3) ; in the 
posterior region of the abdomen the ordinary setre are replaced 
by small fascicles of long slender spines. 

Genus APOJ.VIATUS Philippi (21), 1844. 

Generic characteristics :-

1. Operculum globular, terminating a gill retaining its pinnre. 
2. Some thoracic setre bladed sickles (setre of .Apo'lnc~tus) 

(fig. 4 c). 
3. Terminal dorsal gland present. 

4. APoMATus TIMsn, sp. n. (Pl. LXXXVII. figs. 4 a-4f) 
Specific chfl,racteristics :--

1. Collar setre simple tapered blades (fig. 4 b). 
2. Branchire about 40 pairs with pinnm nearly to the ends of 

rachises. 
3. U ncinigerous tori begin on third setigerous segment. 
4. Uncini with numerous small teeth, the posterior one larger 

vvith terminal enlargement (fig. 4 f). 
5. Abdominal setre more or less sickle-shaped with some long 

filiform ones in the last segments. 

Eleven specimens from the Channel outside Departure B:ty in 
about 20 fathoms. This is the first time apparently that the 
genus has been recorded from the Pacific Coast of America. 

The tubes are solitary, adherent, a.nd sinuous-one was attached 
along its whole length to a pol'tion of the Hexactinellid sponge 
A phrocc~Jlliste3 rwhiteavesiCIJ'mGS. 

When full-grown about 80 mm. with 150 abdominal segments 
(fig. 4 a). 

The branchial rachises are much coiled and almost colourless, 
with pairs of reel spots up their outer surfaces and only short 
filiform extremities-the pinnre appear green due to the contained 
blood. The thorax is more or less orange or red, the thickened 
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1·idgt'S he:ning the tori being e::>pecially dt'ep in colour. .A h
(lomen pinki:-;h: there is :1. short :wh'l'iot· a::letigel'tHl:-5 region, nn<l 
po~teriody nt?:n·l.\· l'o,·ering tlH' last cent,imett·e or so of dorsal 
snrfnct? is :\ l'h:tlky white $trnp-:-~hnpt'd mise(1 ghulllnl:n· area. 'rhi:-~ 
is th~" tel'luin;ll dol'&1l glnn~l mentioned by i:5t.-Joscph (24) n~ 
po~sihly ::-erving in t.he constl'uction of the tube. lt taper::-> 
:mterinrl~· :lllll t'nds abruptly post.eriorly just above Ute yel't.icnl 
slit.-1il~e anus.* Along nearly the \Yhole of this glamlnln.r region 
the ortli nary :t bdomin:1l scbt> <tl'e rep laced hy fascicles of n.hont. £. ve 
:->len(ler t'npilhrry set.:\:" without bl:.tdes nnd neady eqnn.l in lengt.h 
tt) the wid t.h of the nlhlomen :tt this place. The collar i$ entire 
Yentrnlly a.n<l hn8 :t tleep incision on each sitle-the lnternJ lobes 
being continuous with the wide thorn.cir membrane. 

The fnnetionnl opercnlum is l:wge nnd tru.nspm·ent t'\lHl carrietl 
hy t.he second branchia from the rtorsa.l side. The pedicle is 
genemlly coilerl twice like the other gills; except in vel'y young 
,-;pecimE'ns there is a smnll club-shu.petl one te1·min.n.ting the 
bl't'lnehia on the opposite side. 

A 11 the eo ll:u· set<\" a ud most of the other thorncie set:.~ luwe 
~imple natt·ow bhl1e~; mnong~t them in the posterior thoru.cic 
fnscid~':'; nl'e to be found a few of the typical bb.ded sickles 
(:fig. J. c). The nhtlominn.l seta> nre mo1·e or less siclde-shnpcd, 
thongh tht"Y easily bel.'ome foldell (figs. 4 d, e) Ol' straightened 
out. 

SeYeml of the speeimens exmnil'letl were much smaller antl 
olwion.Jy ~·onng forms. \vith 70. 83, 101, 114 Rhllominnl segments 
mhl fewer brnnchit\? than in ndnlt ~pecirnens. 

Genn::; PRO'l'ULA. Risso (23), 18~6. 

Genel'ic ch;n·ncteristics :-
1. No opel'cn hnn. 
·). Ooll:w st"ta:' :::imple tnpe1·ed bh1c.les (fig. 5 b). 
~t Termina 1 dors:'ll ghntl p1·esent. 

5. PrtoTULA PAC'IPtC'A, sp. n. (Pl. LX:S:XYII. figs. 5 a-5l) 
Specific char:wteri~tic~ :-
1. Yentm.11ohe of rollar notched. 
~ . .A.htlominnl seta;' somewhnt sil'kle-sha.petl in the n.nterior 

1·egiou, un.now terminal bl:Hle(l ones po;:;tet·iorly. 
~~. Unt•iuigerons tori extend from segment 3 to tb~ end of the 

abdomen. 
-:1:. Uncini with munerous small teeth, the posterior one long 

with :1 lmlbons extremit:· (fig. 5/). 
5. 'rhor;1 ~ic seb't' simple blades "·ith sometimes a, fe"i' setre of 

~i.pomat us postt>riorly. 

~ ln Sl'dhHl tht' glnnd is set>n to consist of t:'pithelinl eells crowded with spherical 
•n·:mnlt'S \\ hic·h $tnin easily with iron lwmntoxrlin hut not with Dalatkhl's. 'fht> :""' . ~ 

ghmd is npp:wc:>ntly unchnngetl l'Y the presence of n~·id in the presern1tin~s nnd 
tht'l'<'fore does not nppenr to b11 cnlcnreons. 
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Three specimens from Fairway Channel outside Departure Bay 
in abont 30 fn,thoms ; one from Puget Sound (Prof. Kincaid's 
collection). No tube. 

The specimens were colourless except for the branchire, which 
appear g1·eenish due to the contained blood. Down the outer 
side of e<tch branclli:tl1·achis was a line of opaque white :;;pots. 

The branchial crown (10-15 mm. high) easily falls otr, leaving n, 

sca.r ; the remainder of the body il) 38 to 60 nun. long, rather more 
than one-third of which is thorax. This is broad and flattene(l 
with nearly parallel sides (fig. 5 a) and the usual 7 setigerons 
segments. The thoracic membrane i~; very wide, with an entire 
ma1·gin which c:tn extend beyond the setre but is generally 
considerably crumpled. The collar is notched in the median 
vent1·a,l line and has a deep fi.Rsure on each side. The inward 
coil of the stout base of the branchial crown is seen on the right 
side of the specimen in fig. 5 a.. It takes 1~ to 2 turns inwards 
and upwards, the short inner gills reaching about .the same 
height as the outer long ones. An interbranchial membrane 
connects the lower third of the gills, of which there are about 
60 pail'S having small cloxely placed pinnre almost to their 
extremities. At the junction of the branchire with the stout 
b:tsal mernbra.ne which cal'l'ies them there is a slight ridge 
visible externally, and a.t this place on the inuer side arises 
the oral membrane, which is continuous across the median line 
and up each of the spimls. On the dorsal side of the mouth is 
another shorter m em bra.nons lip. 

Uncini begin on the third setigerous segment. They have the 
characteristic shape (fig. 5 f). The first two millimetres or so of 
the abdomen is acluetous, nearly round, and of smaller di::~.meter 
than the wide dorso-ventra.lly depressed part which follows. 
The ventl·al surface has deep segmental grooves showing 83- 110 
segments, and a wide frecal groove which turns to the right 011 

reaching the thorax. Laterally the short tori are raised on 
distinct parapotlial processes which extend to the posterior end 
of the body. The last 30 or so segments on the dorsal surface 
are covered with the calcfl.reous-looking gland which a1ate.riorl Y. 
tapers off to two points, suggesting a paired origin. 

In section the gland is seen to occupy nearly the whole 
thickness of the dorsal body-wall, the longitudinal muscles being 
pushed towards the sides. Nearly all the cells are crowded with 
the spherical granules or globules which stain easily with iron 
hrematoxylin, and are apparently similar to those in the glandular 
cells so frequently fom1d in the epidermis. 

This hind region of the abdomen has very long setre which 
extend 2 mm. or more on each side but are easily broken. At 
first sjght they appear to be simple spines very slightly bent at 

. the extremities, but, with high magnification, a narrow striated 
wing may be made out (fig. 5 e), shorter setre found with these 
are mol'e distinctly winged (fig. 5 d). The other abdominal 
segments have ventral fascicles containing about 13 short, stout, 

P1wc. ZooL. Soc.-1012, No. T,JII. fi:) 
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somewhat sickle-shaped setre (fig. 5 c). These setre were, un
fortunately, not examined before being preservecl, nnd as 
St.-J oseph (24:. p. 338) points ont, a, lengthened immersion in 
alcohol tends to rerluce the curve of the sickle. 

In general structure this species resembles P. capensis Mcintosh 
(13) fn.irly closely, but cliffe1·s in the shape of the setre and 
uncini : in the latter respect and in some other points it differ~, 
too, from P. d-iomedece Benedict (1). There are mn.ny character
istics distinguishing it from P. s~l.perba, Moore (19) and other 
Pacific species that have been described. P . atyplw Bush (3) 
might possibly be a young specimen of this same species. 

Genus 0HITINOPOMA Levinsen (10), 1883. 

Generic characteristics:-
1. No thoracic membrane. 
2. Collar setre with fin-like expt~nsion at b::~.se of blade. 
3. Some of the other thoracic setre are sickle-shaped. 
4. Abdominal setre geniculate. 
5. U nciui with 9 or 10 fine teeth, the anterior one being 

larger and blunter than the others. 
6. Operculum with horny plate. 

6. CBITTNOPOMA GREENLANDICA. (Pl. LXXXVI II. figs. 6 a-6 e.) 
Se?]J~tla t1·iquetm· F::~.bricius (7), 1780. 
Hyd1·oicles norveg·ica var. g1·onlcmdicc~; Mch·ch (20), 1863. 
Hyd-1·oicles (~) g?·unlctndicct Malmgren (14), J 867. 
Chitinopoma fc~;b?·icii Levinsen (10), 1883. 

Specific cbara.cteristics :-

1. Bodies elongated, somewhat cylindricaL 
2. About 6 p::~.irs of branchire with ends free from pinnre. 
3. Operculum enclosing central stalked vesicle. 

Numerous specimens from Departure Bay and neighbourhood, 
one incomplete one from Victoria. In thick sinuous tubes 
adherent to shells, stones, etc., and having a very conspicuous 
dorsal keel generally ending in a spine ove1·hanging the a.pel'ture. 
One tube was U-shaped with the two ends close together. The 
largest specimen was about 12 mm. long (fig. 6 a) . The whole 
animal wa.s prfl.ctically colourless, the pedicle of the operculum 
and the branchire sometimes having faint transverse hands, an,d 
the contents of the alimentary canal were in some specimens 
dark red. 

The branchire varied very much in number (from 6 to 8 in each 
lobe) and some were frequently found in a rudimentary state : 
one specimen ha.d 7 in the right, and only 3 fully-developed 
functional ones in the left. The operculum was in every case 
on the left dorsal side, and I have found no trace of a secondary 
one on the other sicle. 
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The full-grown bmnchire had about 17 pairs of ciliated pinnre, 
which stopped short some distance from the top of the r achis 
leaving a fairly long filamentRry end. In sections the rachiRes 
are seen to be strengthened externally by a thick layer of chitin, 
which also forms a protecting layer round the pedicle (ti.g. 6 d), 
and is continuous over the operculum with the thick horny plate 
on its top. This plate was often covered with sand, and many 
specimens had infusorians, etc. attached to it. The central 
crelomic space in the pedicle is lined with peritoneum provided 
with very large conspicuous nuclei. There is a small vessel 
running a.Iong its whole length and enlarging in the opercular 
cup into a spherical vesicle (fig. 6 e). This is lillecl with a finely 
granular precipitate, and from its 'Ji'all and general appearance 
seems to correspond with the bran~bial blood-vessels of the 
ordinary gill rachises, though I do not see that it can have any 
respiratory fnnction. It is apparently suspended in a fine 
reticulate connective-tissue which easily shrinks away from the 
epithelial cells; Levinsen, in his originfll description (10. p. 203), 
suggested that it might be a new operculum forming in the old 
one. 

The collar is very wide-the entire ventral lobe being generally 
refl.exed-the latero-dorsal lobes are continued down the dorsal 
side to between the second and third thoracic setre, where they end 
abruptly, giving the appearance of a short thoracic membrane. 
This was a constant characteristic in both small and large 
specimenR. I have not seen it referred to before, but do not 
think it necessary on that account to separate this as another 

• 
species. 

With the large collar setre (fig. 6 b) are a few shorter curved 
forms with very narrow blades. 

The abdominal setre agree with those described by St.-Joseph 
(24) for the genus (fig. 6 c). 

'l'he abdomen is long and slightly dorso-ventrally flattened, 
with 25-40 segments. The tori contain about 17 uncini, but 
there are only a few setre to each segment. The dorsal longi
tudinal muscles are greatly developed-there is a small fascicle 
of ventral ones on each side of the wide frecal groove. The large 
ventral nerve-cords are separated from one another. The 
epithelium consists of low columnar cells with numerous gland
cells containing the usual spherical masses which stain easily 
with iron hrematoxylin. 

This species seems to agree very closely with thR.t described 
by Bush (3) as llyalopomatopsis occidentalis. I cannot under
stand why this form with no thoracic membrane and "trumpet
sha.ped" abdomina.l setre is put in a genus, of whieh St.-J oseph 
writes (24. p. 264): "Il m'a fallu ereer un genre nouveau 
H yalopmnatopsis pour le H yalopomatus langeThansi Ehl. et le 
H. rma1'enzellm·i Lang., qui par la presence d'une membrane 
thoracique ... ne pouvaient rentrer, comme l'avait dn reste 
prevn Langerhans, dam; le genre Hyal.opoma.t~IJS te] cpw l'n.Ytl.i t 

:)3* 
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defini von 1V[arenzeller." St.-J oseph also gives as another 
characteristic of his genus Hyalopornatopsis, the presence of 
capillary setre in all the abdominal segments. 

Genus SPIRORBIS Daudin (6), 1800. 
(Pis. LXXXVIII., LXXXI X. figs. 7- 16.) 

Generic characteristics and Schemes of classification :-
1. Calcareous tubes coiled in a dextral or sinistral spiral. 

The method of coiling and the markings on the tube have 
been used by Bnsh (3) in drawing up Table I., but the 
coiling of the tubes is variable (cf. figs. 8 a and b), being 
determined to a great extent by the nature of the sub
stratum, and as Caullery & Mesnil ( 5) have R,h·eady 
pointed out there is no constancy in either coiling or 
markings. 

2. Branchire are constant in different species, the operculum 
with terminal calcareous plate, always occurring as the 
second on the concave side ( i. e. the right in dextral forms 
and left in sinistral ; since the animal lies with its back 
towards the substratum). 

3. Thoracic segments generally 3-the first having only dorsal 
setre-the two following have on each side an uncinigerous 
torus as well. In the subgenera given the prefix Pa!J'Cl 

by Caullery & ~tfesnil an extra torus (and in Sp. can
cellctt~l!s R, fascicle of dorsal setre also) is developed on 
the concave side of the animal ; this condition has been 
described in the following Table of Classificatiol1 (p. 794) 
as 3~ setigerous segments. 

In Sp. ctrnbilcttm·alis, sp. n., there are four complete setigerous 
segments, although the fourth on the convex side is very reduced. 
This specimen therefore approaches the hypothetical P1·ospiTm·b1·s, 
described by Caullery & Me~nil (5. p. 233), who point out 
that the genus 8pi1'01·Ms has been evolved from other Serpulidre, 
which have the chn,racteristic greater number of thOl'acic segments, 
by a gTadual :reduction. I haYe therefore placed this species in a 
new sub-genus P1·otolceospirc6. 

• 

4. Abdomii1R,l segments 8-40. 

Between the thorax and the abdomen is a more or less long 
a.setigerous region-often ·crowded with ova.. The spermatozoa. 
develop in the posterior setigerous segments. 

5. The thoracic set~ are distinctive and the differences are of 
• 

nse as specific characteri":>tics. Table II. given by Bush 
(3. p. 261) is drawn up with regarcl to these and the 
direction of the coiling alone. 

As a rule, the first thor:::1.0ic segment has some slender capilltuy 
Sft~\' forming the inferio1· part of the f:u.:rie]e (fig. 14 b)-thf' 

• 

' 
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superior ones, referred to as collar seta:, are distinctive, they may 
have simple blades (fig. 13) or there may Le a. distinct fin-like 
expansion at the base of the blade (figs. 7, 10 a., 11 a). In the 
rnse of sinistral forms Caullery & Mesnil refenecl the former 
to their sub-genus Romrmchella, putting only tboi:'e with a distinct 
fin in the sub-genus La3ospi'i·a. In the species S. ve?-r~£CCIJ and 
S. evolutus Bush and S. rnedins, sp. n ., however, the setre are 
intermediate betwet>n these two types, haYing blades which are 
f<tintly notched (fig. 14 c~J), 1'howing an inclica.tion of a superior 
blade and infe1·ior fin. Consequently I propose to do away ·with 
Uaullery & l\Iesnil's sub-genus Rorncmcltella altogether- taking 
Lcr•ospi1·a to include all sinistral forms with three setigerous 
segments: it thus comes into line with the other three sub-genera 
proposed by Canllery & M:esnil (of Table of Ulnssification ). 

The second thoracic segment has only Ol'dinary bladed setre, 
diffe1·ing very little ft-om one species to another. 

'l'he third thoracic segment has some onlina.ry bladed setre, 
but generally also some bla.ded sickles as found so generally in the 
genus .dponuttus (fig. 14 e). 

In many P<wific species there are present instead of the 
ordinary bladed sickles a peculiar shorter form which appears 
almost fringed at the ext1·emity (fig. 10 c). 

6. Abdominal vent1·al setre generally geniculate. 
7. Uncini similar in thorax A,nd abdomen- pb.tes with the free 

edge provicled with fairly numerous fine teeth, the anterior 
one being larger than the othe1·s. 

The following Tl\ ble of Classification has bee11 adapted from 
that given by Canllery & l\Iesnil in their excellent paper on 
Spi,.m·bis (5) to include such of the Pacific forms a::; have so far 
been studied. These authors pointed out that such a modification 
would possibly be nece::;sary. 

Unfortunately the m:-~.jority of the new specjes described by 
Bush (2, 3, 4) from Cn.lifornia, Alaska, and Japn.n cannot be 
included owing to absence of information as to the number of 
thoracic segments. Two or three of the species are established 
on details as to the tubes alone. 

Sub-2'enus PARADEXIOSPIRA Caullery & Mesnil (5), 1897 
~ . 

(mochfied). 
Characteristics :-
1. Tu be dextral. 
2. Thorax with 3i setigerous segments. 

7. ::lPIRORBIS VITREUS Fabr., 1780. (PL LXXXVIII. fig. 7.) 
Se1-pula ·vit?·ea Fab1·icius (7), 17 80. 
Spiro1·bis 1-•itrens 1\lorch (20), 1863; l\Ialmgren (14), 1867 ; 

Levinsen (10), 1883; Caulle1-y & Mesuil (5) 1897 ; 
Moore (17), 1902; Bush (3), 1905. 
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Specific chn.1·n.cteristics :-
1. Last tho1.·acic segment on the right has no dorsal setre. 
2. Colln.r setre ''"ith fin-like expansions at base of deeply :.;errated 

bli\des. 
3. Some setre of third segment blacled sickles. 
4. Embryo::; incuh<tted in the tube. 

This species was quite common on stones and rocks from the 
Depn.rture Bay region and from Victoria. 

The tubes ym·y a good deal but are n.lwa.ys tnmslucent, with 
the whorls piled on one another. 'rhe whole tube mec1sures 
about 2·5 mm. in diameter and the n.pm·ture about 1 mm. act·o::;s. 
There are various m<tl'kings on the exterior. Sometimes a 
ridge along the median line ends in a sh;trp projection above 
the a.perture-in the geooves on either side of this the1·e m<~.y 
or may not be scn.la.riform markings. Young specimens hrwe 
shells as figured for this species by ~evinsen (10. fig. 11 ), older 
ones were ridged more like Sp. cancellatus (10. fig. 18). The living 
animals were bright pink in colour. Gills 7, each with six pair ::; 
of long opposite pinnre, opercular plate a shallow funnel. About 
20 abclomimtl segments. 

Sub-geuns DEXIOSPIRA (C<'vnllery & Mesnil, 1897). 

Characteristic::; :-

1. Tubes dextral. 
2. Thorax with 3 setigerous segments. 

8. SrTRORBIS SPIJULLUJ.VI Linue, 1767. (Pl. LXXXVIII. 
figs. 8a-8c.) 
Se11n~la, spi?"ill,u,m Linne (12), 1767; Fabt·icius (7), 1780. 
Spi1·o1·bis sp-i1·illum Malmgren (14), 1867; Levinsen (10), 

1883; C~tullery & Mesnil (5), 1897; Moore (17), 1902 ; 
Bush (3), 1905. 

Sp1:ro1·bis luc,idu,s Montagu (16), 1803; Morch (20), 1863 ; 
MaJmgren (14), 1867. 

Circeis ar·?nm·ica,na Sa-int-J oseph (24), 1894. 
Spi1·01·bis bo-r·ec~lis :Fewkes (8), 1885. 

Specific characteristic::; :-

l. Collar setm genicuhte (fig. 8 c). 
2. Operculum without brood-pouch. 
3. Concave plate of operculum has a slight pr ojection (talon) 

on under side. 

Two varieties of this species were fairly common in the Departure 
Bn.y region an1l at Victoria, gl'owing on calcal'eous polyzoa,, 
sea.weecls, etc. The discoid form grows only on smooth sul'faces, 
Lttmimtrian thnlli being often extensively covered vvith specimens. 
These were very flat, regularly coiled tubes-the spiral with 
1,i to 3 coils measuring ·5 to 2 mm. in diameter (fig. 8 a,). The 

• 
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ascending variety in some localities is much more common than 
the discoid one, and it grows to a much larger size (fig. 8 b), often 
attaining a height of 5 mm. It was geue1·ally found with its 
lower coils overgrown with an orange Bryozoan growing on 
Chcetopte1·us tubes. 

The living animal had a reddish colour, with a colourless trans
parent operculum. A string of pink ova extended along the tube 
beyond the posterior end of the body in some specimens. There 
were 3 thoracic and from 12 to 20 abdominal segments. 

The collar setre attain a length of ·27 mm., much larger than 
those figured by Oaullery & Mesnil (5. fig. 4 b), they resemble 
more closely in shape those given for S. ct?·nw?·icanus ( 5. fig. 5 b). 

The differences between these two species were pointed out 
by Oanllery & J\[esnil ( 5. p. 199) to be quite unimportant. All 
that they could summarise were tha.t bp. arnw1·icctn~ts ( Gi'f·oe·is 
et?'?nor·ioctmts St.-Josepb (24. p. 350)) was slightly larger, bad more 
abdominal segments (16-20) a.nd a reduced talon to the operculum. 
They recol'Cl having seen intermediate forms themselves, and the 
above observations as to variation in size, the number of abdom
inal segments, and the collar setre consequently confirm their 
opinion that Sp. C(J}'?n01'ioct?'I/US should be cons1clered as a variety 
only of Sp. spirill1tm. 

9. SPIRORBIS PUSILLOIDES Bush (3). (Pl. LXXXVIII. figs. 9 et, 

·S . p~tsillus CauJJery & Mesnil (5), 1897. 
JUe.ra, pusilla St.-Joseph (24), 1894. 
Non 8. p1tsilltts Rathke (22 a), 1836. 

Specific characteristics:-

1. Collar setre of a more or less geniculate form (fig. 9 a). 
2. Embryos incubated in op~rculum. 
3. Setre of 3rd thoracic segment sickle-shaped. 
4. Hepatic pigment reddish brown. 

9 b.) 

On stones from Taylor's Ba.y, Gabriole Island. This animal 
agrees in all importl'l,nt points with the full description by 
St.-J osoph (24. p. 351) for j}fenb pusilla. The collar setre are a 
little more distinctly angulatecl at the base of the blade (fig. 9 ctJ), 
but they have not the typical geniculate form described by 
Caullery & Mesnil (5. p. 202). They are much shorter than 
the setre of the second segment and are decidedly booked. The 
extent to which the setre are hooked has been pointed out by 
St.-J oseph to be reduced by preservation (24. p. 338), so that 
this does not seem to be a very important point. 

Tbe opercular brood-pouch is somewhat cylinch·ical and bounded 
proximally a.nd distally by calcareous plates, the talon is reduced 
to a small quadrangular projection. 

The abdomen has eight segments, with large, more or less 
sickle-shaped setre (fig. 9 b) and an asetigerous anal segment. 
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Sub-genus PROTO L.·BO~l' LR.t\ , uov. 

1. Tube sinistral. 
2. Four complete setigerous segments to tbornx. 

10. Srmonnis A~IBILA't'ERALis, sp. 11. 

fig~. 10 a - 10 e.) 

Specific chnrncteristic:=; :-

(Pl. LXXXVIII. 

1. Collnr setre Yery large. conspicuously serrated blades with 
fin-like expansion at hnse (fig. 10 a). 

3. Operculum without brood-pouch. 
3. Talon of operculum "·ith la1·ge hook-Jike proce::-~ (fig. 10 b). 
4. Some setre of 3t·tl segment ha,·e fringed eurls (fig. 10 c). 
5. Some setm of Jth segment ordium:y bln.clell sickles. 
6. Abtlotuinn,l :setro brush-like (tig. 10 e). 
7. Don;o-lnteral brOOll-ponch. 

SeYernl specimens on the inner sides of shell8 of Balam.ts 
n u,bilus from Dodds Narrows, 15-~5 fathoms. Tubes forming 
translucent sinistrnl spirnls mensuring 3 to 4 mu1. across. The 
snrfn.c0 is dit::tinctly connga.ted outside, highly polished inside; 
the aperture measures l mm. in diameter. 

Branchia~ 1:2-6 on the right, nnll the operculum with 5 
others on the left. The pinnc.e extend upwnrlls and reach the 
same height as the r<1cltise::;. The opercular plate (fig. 10 b) 
is Yery like that of S. conm-arietis l\In rion & Bo1J1·etzky (15 ). 
From clo::;e to the point of origin of t he p edicle ::~>riset:: n. wide t ube 
which passes across the dorsal surfnce benea.th the left lateral 
lobe of the collar , nntl enhu·ges into the tb in-wallell bt·ood-&"tc 
,,·hich lil'S along the dorso-hlteral surface on the rigl1t side. This 
structur e has neYer, so f<"IT as I am aware, been desct·ihctl before: 
it is figured and m.ore fully tlescribetl for S. ?'Clcemosus, iu "-hich 
species it wns 111-st seen. 

Colln,r wide n.nd entire; the collar setro mther more t han 1mm. 
in length (fig. lOct). Setm of ~nd segment Yery numerous, all 
with ~it11ple blade::;; these nppear again in the 3rd fnscicle, and 
with them some shorter hlnded setre with their extremities more 
or less Ctu'\'E'll and fringed (fig. 10 c). The setm of t.be 4th thon1cic 
segment are few in number; on the convex side of one specimen 
there were three bln.ded sickles (fig. l 0 d) a nd three with plain 
blades. The unciget·ons tori on the Jth ::)egment are nlt;o smaller 
than on the two precelling, especially on the right (com·ex) side. 
The thoracic uncini nre about 90 p long nml ha,-e 20-25 t.eeth. 
Those on the abdomen nre only 2f> f' iu length. About 50 of 
t.he lntter mn ke up en.ch of t he tori which are very distinct on 
the 18-~0 n.bdominnl ~egments : t hey begin quite <:lo:-;e to t he 
posterior end of the t.hornx-the anterior n~etigerons r egion of 
the abdomen being nn-y short . 

The collar seta~ iu this form seetll lL' lm \"t:' het'l\ :--pel'i}·\11~-

• 
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developed, for according to Oaullery & MeRnil (5) the possession 
of blade and fin .is not a primitive charn.c.:teristic, and they are 
also very large ; possibly they are specially developed in conela
tion with its habitat in rapids where the ticle runs from 7-9 knots 
<1n hour. The presence of the specially cle\'elo!Jed brood-pouch 
might perhaps receive a simihtr explanation. 

Su b-gon us P AR.AL<EOSPJRA. 
' 

1. Tubes sinistral. 
2. Thorax with 3~ setigerous segments. 

11. SPI RORBIS RACEMosus, sp. 11 . (PI. LXXXIX. fig. 11.) 

Specific characteristics:-

1. Collar setre with fin-like expansion ::tt base of very coarsely 
serrated blade (:fig. 11 a). 

2. Operculum with massive talon having lateral wings and a 
hook on ' 'entral sudace (:fig. 11 b). 

3. Thin-walled dorsal or lateral broocl-ponch attached to t he 
thorax at the base of the operculnm (fig. 11 d). 

4. Some setre of 3l·cl fascicle bladecl sickles (fig. 11 c). 

A few large specimens from San Juan Island on barnacle
Rhells o\·ergrown with calcareous sponge; smaller ones from 
Channel outside Departure Bay. Depth in both places 15 to 
25 fathoms. 

The largest Rpecimen measures 5 mm. ::~.cross the spiml; the 
tube is corrugated and genemlly r ather loosely coiled, leaving a 
centra] bole. 

Branchire 13- 6 functionuJ ones on each side; rachises have 
short t.'tpered extremities withont pinnro ; operculum not unlike 
that of 8. arnbilate1·alis, but the talon rather more masHi\'e and 
its outer concavity almost hemispherical and :filled with del.n·is. 

The collar setre are very large (fig. 11 a); the 2nd fascicle 
consists of plain-bladecl setre, and the 3rd contain some fringed 
sickles as well. There is a distinct thircl uncinigerous torus on 
the left side (fig. 11 d) ; the uncini have the usual shape. 

There are 21 well-marked abdominal segments, each with three 
or four brnsh-like setre and a Jong asetige1·ous anal segment. The 
brood-pouch with its distinct wide stalk seems to be peculiRr to 
this and the last described species of Spiror·bis : it does not appar
ently replace a gill, for the calcareous operculum is developed as 
usual on the 2nd to the left. The sac has a very thin wall, the 
large ova causing marked protuberanccs on its surface, the whole 
somewhat resembling a bunch of grapes (fig. 11 d). 

Sub-genus L AJ.:oSPIRA. 
1. Tube sinistral. 
~. Thorn: with 3 l:letigerous c;egment:,, 
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12. SPIRORBIS ASPERA'£US Bush (3), 1905 ; Si tka. ( Pl. LXXXIX. 
fig. 12.) 

Specific characteristics:-

1. Collar setc.e with sirnple bln.cles. 
2. Ope1·culum without brood-pouch. 
3. Calcareous plate of operculum thin, with lal'ge lateral wings 

on its talon. 
4. Some setre of 3rd fascicle short fringed sickles (fig. 12), 

othe1·s with long narrow blades. 

On an old Serpulid tube inhabited by a hermit crnb. One 
specimen only. The opaque sinistral tube shows conspicuous 
growth-lines, and the whorls are somewhat piled on one another. 

'f here are 12 o1· 13 reddish gills nearly hitlclen by the high 
collar, above which the operculum projects for some distance. 
The alimentary canal was greenish and the ova along the dorsal 
sul'face salmon-pink. The abdomen consisted of about 20 
segments. 

13. SPIRORBIS VALIDUS Ven·ill (26), 1874. (Pl. LXXXIX. fig. 13.) 

S. t·eJTnca Levinsen (10), 1883: figs. + Caullery & l\Iesnil 
( 5), 1897 ; Moore (17), 1902. 

S. val'iCl'tts Bush (3), 1905. 

Specific cha.racte1·istics :-

1. All thoracic setre with long, finely serrated, narrow blades 
(fig. 13). 

2. Opercuhun with brood-pouch . 
3. Opercuh"r plate (Bush (3), pl. xliv. figs. 11-14). 
4. Branchire 13. 

On old shells of Balantts nttb ilus from Dodds X arrows, 15 to 
28 fathoms. 

The tubes were smooth, sinistral, and opaque, measuring 3 n1m . 
in diameter. The operculum was colourless and tram;pn.rent, 
with a large ::;ac-like brood-pouch which was, however, empty in 
specimens collected on September 1st. The gills and thorax were 
of a bright orange-red colour, the rachises being thick with a donble 
row of small pinnre extending inwards at right a.ngles. Abdomen 
with 25 segments baYing a few setre, some being somewhat 
geniculate, others small hooks (B ush, pl. xxxvii. figs. 5 & 6). 

14. SPIRORBIS.MEDius, sp. n . (Pl. LXXXIX. :figs. 14a;-14e.) 

Specific characteristics:-
1. Some collar setre with shallow poste1·ior notch (fig. 14 a). 
2. Operculum. without brood-pouch. 
3. Calcareous plate of operculum very large and of character

istic shape (figs. 14 c & cl). 
4. Some setre of 3rd segment serrated bladed ~ickles (fig. 14 e). 

From Channel just outsitle Departure Bay. Large flat tubes 
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thick and opaque, slightly roughened, but without definite growth
lines. A slight median ridge and sometimes one on either side ; 
the aperture has, however, an entire margin and measures 2 mm. 
aCl'OSS. 

The animal is of a uniform brick-red colour, and its total 
length is 4·5 mm; there are 14 brancb:ire--7 being joined at 
their bases and situated on the right side ; the other 6 func
tional ones are joinell with the operculum on the left. Each 
rachis has a thin membranous projecting flap "·hich wraps ronnel 
the outside of the next, and thus gives rise to a series of imbri
cating semilunar membranes just inside the base of the collar. 
The total height of the gills is 1 mm. The1·e is a very wide 
thoracic membrane on the right side which almost envelops the 
whole animal. The calcareous plate of the ope1·rulum is 1·5 mm. 
along its long axis; the outer side is concave ::~.nd generally 
covered with sand; the talon projects obliquely inwards and has 
large wing-like expansions at the sides (figs. 14 c & d). The 
collar setre (fig. 14 a) a pp ear to be in an in term edia te stage between 
plain bladed form and that with a distinct fin-like expansion at 
the base of the blade- in one specimen I could find none of these, 
only forms with the ordinary bl::tdes. In the 2nd Regment there 
were numerous setre of the normal kind, a.ncl the 3rd f::~scicle was 
made up of bladed sickles (fig. 14 e) and ordinary blacled setre. 
The two tori in the thorax consisted of uncini of the ordinary 
shape with about 20 teeth. In the abdomen were counted 20 to 
25 segments, and the setre were of the ordinary geniculate type. 

15. SPIRORBIS LAKGERRAXSI Caullery & Mesnil (5), 1897, and 
Bush (3), 1905, from Panama. (Pl. LXXXIX. fig. 15.) 

Specific characte1·istics :-

1. Collar seta:~ with fin-like expansion at base of coarsely 
serrated blade (.6g. 15). 

2. Embl"JOS incubated in operculum. 
3. Operculum of characteristic shape (5. fig. 22). 

On tubes of Se1·p~clcb colmnbirtna from Departure Bay. Tubes 
sm::~ll, marked with lineR ::~ nd ridges. 

The structure of the anim::.ls agrees with the description giYen 
by Caullery & Mesnil (5. p. 217). They are 1-2 mm. long, 
the abdomen being broarl, with a long asetigerous region follo,ved 
by 9 short setigerous segments. 

16. SPIRORBIS MoRcnr Levinsen (10), 1883 (Greenland); Caullery 
& Mesnil (5), 1897; Bush (3), 1905. (PI. LXXXIX. 
figs. 16 a-16 d.) 

Specific characteri~tic~ :-

1. Collar setre a bont 12. with fin-like expansion at base of 
coarsely senatell blade (fig. 16 a). 

2. Embr~·os incuhaterl in opercnlum (fig. 16 b). 
:L Brn nchire R. 
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Numerous specimens on tubes of Se1:7ntla columb·icvna, from 
Departure Ba.y. The opaque tubes are pressed together· with 
their ends sta.nding erect, their lJ~ses being overgrown ''Yith a.n 
encrusting spo11ge; the surfaces a1·e free from regular markings, the 
apertures being circular and m ensuring about 1 mm. in cliRmeter. 

The animals vary in colotu\ some being almost colourless, but 
were generally some shade of red or bro·wn. 

Tbe setre of the 2nd a.nd 3rd thoracic segments have long, very 
narrow, delicately serrated blRdes (:fig. 16 c). A few of the 3rd 
at·e shorter, wit.h small posterior blades; these probably represent 
str::~.ightened sickles (:fig. 16 d). 

There is a deep collar and a wide thoracic membrane on the 
right side only--this traverses the ventral surface obliquely 
towards the end of the thorax ::~nd covers over several segments 
of the abdomen. The gill rachises are thick anrl have long 
pinnre, the seven normal respiratory ones are rather talJer than 
the one bearing the operculum. The Jatter is protected at 
its extremity by a convex calcareous cap which extends nearly to 
the base of the brood-pouch on the ventral side. The top is 
quite opa.que a.nd slightly bilobecl . Fifteen or more large reddish 
ova were contained. Abdominal segments 20-29 with normal 
geniculate setre. 

17. SPIRORBIS VARIABILIS Bush (3), 1905; Sitka~ 

Specific characteristics :-
1. Collar setre co::trsely serra.terl blades with postel'ior fins. 
2. Operculum without brood-pouch. 
3. rr a.lon of operculum without projections. 

On stones and tubes of Se1-p1.tla colttmbiana from Departure 
Bay a.nd neighbourhood. Thick tubes about. 1 mm . across with 
the outer whorl spreading over the others to some extent; surface 
mR,rkings were not very distinct. 

General colour brick-red, with cerise ova along the dorsal 
surface. 

Branchire 8 (including operculum), are nearly hidden by the 
high collar. The thoracic membrane on the right side is very much 
developed. The opercular plate had a marked concavity on its 
outer side, and a small a.lmost centrn.l taJon projecting inwards. 
The setrn agree with those described by Bush (3). Tl1e abdominal 
segments va.ried a g1·eat deal in number, from 15 to 28. 

18. SPIRORBIS QUADRANGULARIS Stimpson (25), 1853. 

Spir·or·bis q?.tacl'rangularis Morch (20), 1863, and Bush (3), 
1905. 

Spiro1·bisjabr·icii Malmgren (14), 1867. 
Spitt·or·bis ca'rinat'l.ts Levinsen (10), 1883 + (11), 1886 + 

Montagu (16), 1803. 
Sp·i't'OTbis affinis Levinsen (10), 1883. 
Spi1·m·ln:s g?'a?l/tdat?t8 M oore (17), 1902 + (?) C:1nllery & 

Me~nil (5), lRHi. 
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Specific characteri:-;tics :-

1. Collar setre :finely strintetl blades with bn.soJ fin . 
2. Operculum with large brood-pouch. 
3. Convex cn.lca.reous cnp with long cylindrical projection 

(figs. 14, 15, pl. x liii., But-ih (3) 1905). 

Victoria ; two specimens only obt~inecl. 
Tubes measure 2 nnd 3 mm. across 1·especti,·ely; each has a 

Yery conspicuous medinn r idge and two latent! ones, the outer 
one being at the top of the perpendicular outer wall. The stria
t.ions on t he blndes of t he col lnr setre coul<l hnrdly be distingui::;bed 
at all. Some setre i11 tl1e thil'd fascicle were ~ermted, bln.ded 
sickles. The colln.r nncl t l1 oracic membrnne wet·e weJl developed 
on the right side, n.n<l there vvas a long asetigerons region 
following the thora.x. There were 12 ab<lomina.l segments with 
geniculn.te seta:-. 

Most of the specimens clescribed in this pnper were obtained 
during n. stay at the Marine Biological Station, D ep:uhue Bay, 
Vancom·er I slnncl ,in the :::..urumer of 1911. Mr. F. A. P otts 
kindly collected those from Pnget Sound and some others: I 
should like to take t his opportunity of thn.nking him, also the 
R ev. G. W. Taylor , F .R.S.C., Curator of the Mnrine Laboratory, 
Depn.l·ture Bay, for his kindnefis nnd help with regard to dredging 
:uTangements, and Dr. Ma.rett Tims for his n.dvice and assistance 
throughout. 
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EXPLANATION OF THE PLATES. 

PLATE LXXXVII. 

Fig. 1. Serpnla col1tmbiana from left side, X ~-
l!'ig. 2. CrucigCI'(( C!Jgophora, antertor enu from right side, X 2. 
l!'ig. 3. Crucige1·a ir1•egi£laris, whol!! animal from right side, X 2. 
Fig. 4 . .Apomatus timsii. 4a, whole animal from tho right side, X 3, d.,q., dorsal 

terminal gland; 4 b, collar seta, X 300; 4 c, u laded sicklP.-shapetl seta 
from thorax, X 300; 4d, cmmpled anterior abdominal seta, X 300; 
4 e, short poster ior abtlominal, seta X 300 i 4f, thoracic unci nu::;, X 300. 

F ig. 5 . P1·otulc~ pacifica. 5 a, ventral view, X 2 ; ob, thoracic seta, X 300 ; 
5 c, anterior abdominal ~eta, embedded up to the dotted liue, X 200; 
5 d, short posterior abdominal seta, X 300; 5 e, tip of long posterior 
abdominal seta, X 300; 5f, abdominal uncinus, X 300. 

P LATE LXXXVIII. 

Fig. 6. Cltitinopoma g1·eenlandica. 6 a, dorso-lateral view, X 2; 6 b, collar seta, 
X 460; 6 c, abdomiual seta, X 460; 6 cl, transverse section through 
pedicle of operculum, v.s. stem of nsicle, X 55; 6 e, transverse section 
through operculum showing Yesicle (v) suspenued in a loose connective 
tissue, X 48. 

F ig. 7. Spi1'01'bis vitreus, collar seta, X 220. 
l!'ig. 8. Spirorbis spirillum. Sa, tuhe of discoid variety, X 48; 8 b, tube of 

ascending variety, X 10; 8 c, collar seta, X 200. 
Fig. 9. Spiro-rbis pusilloides. 9 a, collar seta, X 460; 9 b, large abdominal seta, 

X 460. 
Fig. 10. Spir01·bis ambilateralis. 10 a, collar seta, X 220; 10 b, calcareous plate 

of operculum, laleral view, X 48; 10 c, settt from 3rd thoracic :;egment, 
showing fringed sickle-shaped extremity; 10 d, ordinary bladeu sickle, 
from 4th segment (twisted end); 10 e, brush-like abdomiual seta. c-e, 
X 220. 

PLATE LXXXIX. 

F ig. 11. Spi1·orbis 1·acemosus, sp. 11. 11 a, collar seta, X 220; 11 b, calcareous plate 
of operculum, X 48; 11 c, seta from 3rd thoracic segment, X 460 ; 
11 d, dorsal view of whole animal showing stalked brood-pouch, X 12. 

Fig. 12. Spi1'01'bis asperatus, seta from 3rd thoracic fascicle, X 460. 
l!'ig. 13. Spi1•orhis validu.s, collar seta, X 460. 
F ig. 14. Spirol'bis medi1~s, sp. n. 14a, collar seta. showing shallow posterior 

notch, X 460. 14 b, ordiuary capilla.ry seta from 1st fascicle, X 460. 
14 c, calcareous plate of operculum, dorsal view, showing talon and 
lateral wings, X 16. H d, lntero-ventml view of opercular plate, 
showing flat talon with lateral wing-like projections, X 16. 14 e, ser
rate.] bladed sicklE>, X 460. 

Fig. 15. Spi1'01·bis langerhansi, collar seta, X 460. 
~'ig. 16. Spil'orbis mo1·chi. 16 a, collar seta, X 220. 16 b, operculum containing 

o\'a, lntcral view, X 48. 16 c, uarrow seta of 2nd and 3rd fnscicles, 
X 220. 16 d, seta from 3rd fascicle, X 220. 
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