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4. The l\1arine Fauna of Zanzibar and B ritish E ast Africa, 
from Collections made by Cyril Crossland in the Years 
1901 and 1902.-The Polycboot::~. P art II I.* \iVith 
which is incorporated the Account of Stanley Gar diner's 
Collection made in the Maldive Archipelago in the 
Year 1899. By CYRIL C ROSSLAND, B.A., B.Sc., F .Z.S., 
the Gatty Laboratory, St. Andrews. , 

[Received December 15, 1903.] 

(Plates XX.- XXII.t and Text -figures 43-66.) 

Genus E uNI CE. 

The species fall into the following groups, of which A contfl.ius 
the great er part of the genus :-

A. Generalised species with t entacles of moderate 
length, jaws of normal form and constitution, 
gills well den~ loped in the adult, and setre of the 
usual kinds. · 

a. Gills con tinue t o hind end of the body. 
1. Gills begin about feet 3 to 8, complex but 

small in proportion to size of body. 
a. Quadripartite prost omium, g ills of up to 

30 filaments, and characteristic setfe . . . E . aph1·oditoi.~, p. 288. 
b. Bind prostomium, gills of about 8 fila-

ments, and sctro of quite general form . E . fl1'ubei, p. 288. 
2. Gills begin between feet 15 and 20, attain 

t o from 4 to 10 filaments anteriorly but 
are simpler posteriorly. Setre of general 
form........................................ .... ... E . af1·a, p. 289. 

{3 . Gills occur only on the anterior t h ird of the body. 
1. Begin about 6th to 9th feet. Body-

form characteristic ...... . .. .. .... ... ... ... E. coccinea, p. 297. 
n. F orming tubes of characteristic str ucture and 

material. Otherwise very like members of 
g roup A. 

1. Compound setre with f;WOrd -shaped articulated 
pieces anteriorly, sicklc-slutped posteriorly .. . E . t'ubffe.l', p. 303. 

2. All cornponncl :;ctro of t he latter form ... .. . ...... E.j!m·idana & E. tib ianrr, 
JC. confjlome·;·ans § & E . gttnuM·i ( = ampllilieUce, &c.). 

('l'hese are the remaiui ng species of the group.) 
C. With long tentacles, large gills beginning before 

t he l Oth foot, t hree-hooked acicular setre, and 
ma.rkedly asymmetrical jaws. 

a. H ead nearly as broad as the rest of the body, 
tentacles deeply a.nnulated, jaws strong 
and chitinous. 

1. Gill!< confined to anterior par t of the 
body........... . ..... . ... ........... ............ . E . m·n1Ta,1;1, p. 310. 

2. Gills continuecl to near anus .. .. ... .. .. .. .. JiJ. antennata, p . 312. 

* For P art I., seeP. Z. S. 1003, YOL i. p . 169; Part II., 1903, YOl. ii . p . 129. 
t F or explanation of the Plates, seep. 330. 
! It is uot suggested that this grouping is necessarily of more than temporar.r 

utility, but it is cer tain that in a natural system the larger groups cannot he 
separated by one character alone, as has hitherto been attempted. Reasons for 
laying less emphasis upon characters employed for the major di\'isions by earlier 
workers are given among t he notes on variation of the species described below. 

§ T hese three species are from Ehlers' ' F lorida. Anncliden,' 1887. E . con­
_qlomerans is very near to E . t?tbif'cx, and is distiuguished froru all other Eunicids 
by it:-; com pound set re. 
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(3. H ead small, tentacles smooth, jaws delicate and 
calcareous ... . . . . . . .. . . . . .. . . .. . .. .. .. .. .. .. .. . .. E. indica, p. 318. 

The remaining species of this group are E. 'uittata *, 
E. m·nata t, E. 1·ubra !· 

D. Body of characteristic form, bearing gills of one 
filament posteriorly ; jaw-apparatus highly 
specialised. Comb and acicular setre absent . . . E . siciliensis, p. 323. 

In the absence of a complete account of E . schizo­
b?·anchia Clp., this species (includiug E. 
Zeucodon Ehl. as a variety, see below) is the 
only member of the division. 

E. Of generalised structure but gills absent. 

1 J aw-apparatus of normal fo1~ { Nicidion /}t'a.cilis, ~p. n., 
· ' " .. · .. · .. · .. · .. · .. · and others, p. 327. 

2. Jaw-apparatus somewhat resembling that of 
E. siciliensis . .. . . . .. . .. . . . .. .. . . .. .. .. .. . .. . . .. .. . N. edent1tlnm Ebl., p. 326. 

N . balfou.t·iana Mel. (as E . 1) and N. b1·e•uis Eh 1. (loc. 
cit.) are the remaining species certa.inly known. 

E UNICE APHRODITOIS P allas. 

E~mice C6phroditois Mcintosh, 'Challenger,' xii . p. 282; Gravier, 
Nouv. Arch. du Mus. P aris, 1900, p. 224. 

A single specimen, the posterior end of which is in process of 
regeneration, from Goidu R eef, Maldives. The body is of very 
nearly the same width throughout, viz. 2 em. inclusive of para podia 
and setre. 

It should be noted that in spite of the large number of their 
branches the gills are quite small, not covering any appreciable 
part of the dorsal surface of the body. The articulated piece of 
the compound setre has been nearly always lost, but when present 
it bears two hooks, and, like the acicular seta, corresponds exactly 
with Mcintosh's figures from the Australian specimen obtained 
by the 'Challenger.' The dorsal bundle of setre corresponds with 
Gravier's accm.mt in the disproportionately small number and 
the long slender points of the capilla,ry setre, and in the number, 
characteristic shape, and gram:uar surface of the combs. Since 
these two points were not given by Mcintosh, and small variations 
of the jaw-plates are·. »-ot of systematic importance, the only 
certain fm.mdation for Gravier's var. djiboutiensis is the t hird 
very small tooth found between the longer two of the articulated 
pieces of the compound and acicular setre. This difference is 
hardly sufficient to warrant the addition of a third name, especially 
in view of the variation in the sha.pe of these teeth noted in the 
'Challenger' specimens. 

E UNICE GRUBEI G1·avier. . ..... .. 

E~mice grubei Gravier, Nouv. Arch. du Mus. de Paris, 1900; 
p. 258. 

Only three fragmentary specimens occm~-two, small, 3 mm. 

* = E. Umosa Ehlers, Borstenwiirmer. 
t Andrew, P. U.S. Nat. Mus. xiv. 1891, p. 277. "Annelids ofN. Carolina." 
! Ehlers. ' Florida Anneliden.' Resn1ts of dredg·ing by U.S. Survey steamer 

'Bhl.ke,' 1887. 

• 
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wide, from 10 fathoms in VVasin Harbour, East Afric~L; and one, 
larger, 6 mm. wide, ch"edged off N. Male Atoll, Maldives, from 35 
fathoms, bottom sand. ' 

This species is nearly related to the two following, but is readily 
distinguished from E. afra by the early commencement of the gills, 
and from E. coccinea by their persistence to th~ end of the body. J 

The specimens correspond very closely and in detail with the 
account given by Gravier. 

The body is :flat anteriorly, immediately behind the buccal seg­
ment, though arched dorsally behind. The shortness of the 
segments immediately following the head is also a. fea.ture of note. 

In the smaller specimens the annulation of thE? tentacles is not 
so easily seen as in the larger. These also differ in the jaw­
apparatus, which in the younger are delicate and calcareous, in 
the adult dark brown. The ends of the lower plates, however, 
remain white, thus, as in their shape, exactly resembling those of 
E . .flaccida. 

The forms of the other plates call for no remark, and the 
following are the formulre _of .their teeth :- 6 - 7: 6+8 - 8 and 
5-5 : 7 + 7- 9 ; the latter corresponding closely with that given 
by Gravier. 

The gills usually begin at the third foot, but in the two East­
African specimens rather later, viz. at the seventh or eighth. 

It is impossible not to regard with great doubt the distinction 
drawn by Gravier between this species and Grube's E. lo~~gici?·ris 
from Suez. The anJ}ulation of the appendages varies in distinct­
ness in these specimens, in the largest of which it can be made 
out in the anterior dorsal cirri as in Grube's species. The length 
of the tentacular cirri, which in Grube's specimen reach to the 
anterior border of the prostomium, ma.y be abnormally great, 
though in one of these the cirri reach well beyond the anterior 
border of the buccal segment. When a compl~te specimen is 
examined it is seen to be true for these, as for Grube's example, 
that most of the gills r each scarcely half the length of the dorsal 
cirrus. The larger anterior ones anteriorly are of about the same 
length, which, allowing for a reasonable amount of variation, 
corresponds with both Grube's and Gravier's accounts. 

However, the brevity of the latter gives enough uncertainty to 
justify the creation of a new name for these specimens, until 
Grube's work can be verified and completed. 

EuNICE AFRA Peters. (Plate -XX. figs. l - 5.) 
E~tnice collct?·is Grube, Annulata Semperiana; Gra.vier, NOlw. 

Arch. du Mus. de Paris, 1900, p. 251. 
Eunice perrie1·i Gravier, loc. cit. p. 232. 
E~mice m~ttabilis Gravier, loc. cit. p. 245. 
For other synonymy see Ehlers, Nachr, zu Gott. 1897 * . 
This species, among the least specialised of the genus, besides 
* In a note on this species just received, Dr. A. Willey gives E. pq,up.e1·a Gr. as 

yet another synonym. 
PRoc. ZooL. Soc.-1904, VoL. I. No. XIX. 19 

• 
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being of vc1·y witle geographical (li:-;tribution, adapts itself to a 
Yaried habit8t.. 

In East Ahica the specimens were collected as followt:> :-

Two large exm11.ples 280 mm. X 10 mm. over all, from the 
interstices of cora.l, low spring-tide level, Chnmbe I sland, 
Zanzibar Channel. 

Nine, moF\tl.r of f:iimilar size, hom the sand of Chualm Bay. 
Zn nzi baJ' . 

One, 170 mm. x 4 mm., hom mmldy sand, lowest tide-leYel. 
P rison Island. Zanzibar Channel. 

One, iueomplete but apparently originally of the same size, 
rlrerlged from 10 fathoms, W:tsin Hn,rbm.u·. 

In the 1\i[n,l eli 'res :-
'I'·wo of bi1· size and two smrLiler, witl1 fragments, from the reef 

at Hulule, MnJe Atoll. 
H alf a, clozen small specimens mHl fragments of a larger hom 

breaking up stones on Minikoi reef, six fair-sized from the lagoon 
~and, one from decaying beach-~andstone, and three dredged from 
5- 7 fathoms in the southern parts of the lagoon of the same 
atoll. 

Fragments, in some cases doubtfnlly identified, from Goiclu reef, 
off Mahlos Ato1l, in 4 fathoms ::mrl 22 fathoms, the htter f1·om 
::~.mong Polyt1·ema and stones; hom 30 f::tthoms with a rough stony 
bottom off SnYadiYa; and on Minikoi reef specimens were fonnd 
in sand unrler houlders. 

From Funafuti (collected by Gal'diner) :- Two specimens, one 
from the outer reef, the other from t he mangro\e-swamp. 

From the Seychelles (collected by D1·. E. P. vYright, of Dublin, 
in 1868. The specimens wm·e kindly lent to me by Prof. 
Mcintosh) : Two ::;pecimens of goofl ::;ize, 6 mm. and 4 mm. 
wide. 

The species iH thus recorded h ow n.lmost eYery p8l:t of the 
I ndo-P a,cific a,1·e::t, from the R ed Sen, to the Philippines, <tn<l 
occurs in almost e,·ery kind of hal1itat. 

The examination of t his J::n·ge number leads to some modi­
fication of former accounts " ·hieh were based on one or two 
~pecimens only. 

The colour of the liYing animals is some,,·hat Yariable, the round 
or oval white spots and the collar on the four·th setigerous segment 
(the origin of Grube's name " collc~;?"is ") being often absent or but 
pa,rtially and irregularly developed. The two specimens collected 
together on Chum be Island differ in this respect from e:tch other, 
a.t1d form the a,boYo arrangement which has hitherto been regarclecl 
as specific. The ground-colom· of both is a light yellow-brown, 
interrupted in the one case by uniformly scattered minute white 
dots aloue, in the other irregular tmnRverse blotches of white are 
added. In neither is there a.ny collar. The tentacles are banded 
alternately wi.th brown and white, and the feet &c. are white. 
rr he specil11Cll from W asin is simil:ll', but the white blot ches :u·e 
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more clearly marked, and on (setigerous) segments three and four 
entirely displace the brown pigment, thus forming a very con­
spicuous collar. An irregular, broad, longitudinal band extends 
from the base of the median tentacle to the posterior border of 
the first setigerous segment. The tentacles, nuchal and dorsn-1 
cirri, feet, and ventral surface are white or nearly so. 

The Ohuaka specimens were described in my notes as having a 
colour resembling that of cocoa, with small irregular marks of a 
yellowish white. The tentacles are banded with white, and the 
feet &c. are whitish as above. 

The above contrast more or less markerlly with the appea1·ance 
of the single smaller specimen from Prison Isla.ncl. This hacl a 
dFt.rk red-brown ground-colour, approaching that of choeolate, 
which throws up vividly the vv hite spots, which are her-e somewhat 
larger and more definite in outline than in nwst specimens, a.ml 
t he collar, which occupies segment five. The parapodia and their 
appendages, the tentacles antl the edges of the palps are yellowish 
white. Gills bright red as usnn-1. A white mark encircles t he 
base of the middle t entacle and thence extends to the back of the 
prostomium. 

According to P eters, the originfl1 example of the species, like 
those examined by Ehlers, WflS devoid of markings. 

So far, then, from the collar being a pr incipal distinction of t hjs 
species, it is more often absent than present ;r.-. 

In all cases the colour dies out posteriorly or is retained only in 
the intersegmental grooves. 

I n the Maldive specimens the pigmentation cannot be certainly 
made out. A fragment of a specimen of this species has been 
observed to emit a strong blue ph-osphorescence at night. 

The general appearance and proportions of the body, which are 
very approximately constant and fairly characteristic of the spflcies, 
have not yet been described in detai l. The nearly cylinch·ica l 
~ulterior end is but sligQ.tly narrower than the broadest part of the 
anterior half of the body, the position of which is f1'om about the 
ejghth to the twelfth setigerous segments t. Further back still, 
near its middle, the body expands again, becoming slightly broadet· 
yet (see t ext-fig . 43, p. 292, and its explanation). 

The segments immecEately following the buccal are not ma.rkedly 
longer than those composing the rest of the ant.erior third of 
the body (Pl. XX. figs. 1 & 2). 'l'he first fom" or five parapodia 
are rather ventrally J>laced, so that a narrow, fiat surface is 
enclosed between them, and the body is strongly arched dorsapy 
(see side view of anterior end, Pl. XX. fig. 2) at about the tw~lfth 
segment, the parapodia are completely lateral, and the ventrf;l.l 
surface becomes more, the dorsal 1ess arched. Further back st~ll 
both surfaces become nearly flat, the body sometimes being quite 

* It is often absent also in Lysifl.ice colla1·is, as notecl above, ai)d in E1t111ice 
fasciata. Ehlers, N achr. zu Gott. 1897. 

t In a~ l cases "seti,qero?tS segment " is meant, a method of reckoning free from 
ambiguity. 

19* 
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ribbon-like throughout the posterior two thirds of its length. 
Text-fig. 43 represents sections of the body, drawn to scale and 
illustrating these changes of shape. 

Text-fig. 43. 

a b c 

d e 

Series of sections of the body of E. afra, drawn to scale to illustrnte the changes 
of hupc in passing from the anterior to the posterior end. 

a. Section of buccal segment. 
b. , of fourth setigerous scgmen t. 
c. , at beginning of gill-region, i.e. segment 22. 
d. , at the middle of the body. 
e. , about 2 inches before the auus. 

Prepared from a good-sized specimen frorn Cbuaka. 

Gravier 's figm·e of the prostomium ::mel anterior end of the 
body is apparently from an abnormally contracted specimen. The 
two lobes of the former always diverge more, the peristomium is 
longer and less swollen, and the tentacular cirri do not tn,ke so 
remarkably lateml a position (compn,re figs. 1, 2, & 3, Pl. XX.). 

According to Grube's tables'~' this species belongs to that sub­
clivision of the genus characterised by the possession of tentacles 
devoid of jointing; but Gravier, while quoting this without 
comment, figures indications of ringing. The fact is that though 
in most specimens the tentacles appear smooth at first sight, more 
or less ringing is sometimes quite obvioust and can always be made 
out with care. The middle lmpairecl t entacle, which is from three 
to four times the length of the prostomium, is considerably 
longer than the other four, which are of about the same length. 
Too great reliance on Grube's tables in this matter and in the size 
of the gills leads to the separation of these specimens into two 
or three species, af:l was clone by Gravier, the validity of whose 
species will be consider ed later. 

The jaws (text-fig. 44, p. 293) show no characteristicfeatnl'e, :mel 

* Grube, Mitth. iiber die Familit> der Euniceon. 
t In e. g. two of the nine Chuaka specimen , and the Prison I sland and vVasin 

examples. It is cle~u· too in one of those from the Seychelles, but not in the other: 
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further vary considerably in the numbers of the teeth they bear, 
as evidenced by the fo1lowing formulre *' :-

(1) 4-5. 
(2) 6 - 7. 
(3) 4-5. 
(4) 4-5. 
(5) 4-4. 

7 +4- 8. 
7 + 6- 9. 
6+4-7. 
8+5-9. 
7 + 6-11. 

The widely different formulre (2) and (3) are both from the set 
of specimens collected at Ch uaka. 

Text-fig. 44. 

X 16 

J~bWS of E. a.fra, from a large specimen from Clmaka. In such every part is black 
or dark brown, except a narrow border to the lower jaws. 'fhe etHl-plates of 
the lower jaws are partly calcareons. Contrast the same in a young specimen, 
as shown in Pl. XX. tig. 4, aud compare the latter with PI. XX. fig. 7, which 
represents these parts in E . coccinea. 

The lower jaws bear oval calcareous end-plates whose cutting­
edges are almost always entire (Pl. XX. fig. 4 and its explanation}. 
The general shape of the various pieces, as shown by text-fig. 44, 
is constant. 

The feet are well developed throughout the body, and all bear 
gills except the first fifteen to twenty and those of the last few 
reduced segments. These attain their maximum development 
only in the anterior third of the branchiferous region, where, in the 
Maldivan specimens, they ~re eomposecl of the usual numbers ·of 

* Sr.e Gmbe, loc. cit. p. 19. 
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filaments, viz. four to six. In the larger specimens from East 
Africa the number may rise as high as ten, though in no case are 
the gills large enough to meet over the back. Posteriorly, over the 
greater part of the body the gills, though remaining of nearly 
the same length, are simpler, being usually composed of two or 
three filaments only. 

In the very small specimens from the Maldives the gills are 
proportionately small, their degree of development depending 
r oughly upon the size of the ·worm. Thus the smallest, which is 
incomplete and but 1 mm. broad, has only two pairs of gills 
of three filaments, the others anteriorly being of two and pos­
teriorly of only one. Those of 2 mm. broad have gills of three or 
two filaments anteriorly and of one posteriorly, while two of the 
four which are 3 mm. broad attain to gills of four filaments in the 
anterior part of the body. 

The remaining Maldivan specimens are too uniform to afford 
further evidence of this dependence. The following table describes 
those from East Africa :-

LoN\~i ty of Breadth of Commencement Maximum no. Reduced . 
of tbc gills. of fil a.meTtts . }Josteriorly to :;pec1men. ::::pecnnen. 

Segment no. 
ChnmlJe 10 mm. 20 8 -. . . . . . 

9Q 10 I 5 
" 

. . . . . . 
" 

• .J I 

' 

Chuaka . .... ..... 
" 

19- 21 7- 8 6 

SeJchclles .. . 6 mm. 17 8 4-3 
I 

" 
. . . . . . 4mm. 8 5 2 

Prison Island . 4. mm. 15 4 3- l 

There is here seen to be variation between specimens of the same 
size, though, on the whole, gm complexity is correlated with increase 
of the size of the body, a conclusion corroborated by a comparison 
of the earlier descriptions of this species. The second Seychelles 
specimen is distinctly abnormal in the early commencement of the 
gills, but this may be connected with the fact that whereas in other 
specimens these attain their full size three or four segments after 
their commencement, in this case the increase is more gradual. 

'I'his variation is a great deal wider than is that commented 
upon by Ep.lers when comparing certain specimens from East 
Africa with these originally named by Peters 'lc. To explai11 the 
h"Lct that some specimens have gills of four filaments while others 
attain to six, he propounds the theory that the species is sexually 
dimorphic in respect to its gills. It is ea.sy to imagine a. priO?·i 
reasons for such a dimorphism, but so far as this account is 
·cohc'en1'ed the grounds for the assertion are of the slightest, ::mel I 

* Elden:. Na~:hr. zu Gbl t. 189.7. 
' 
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am assured by Prof. Mcintosh that the case of E. no1·vegicctJ 
adduced as a. parallel is quite unproved. The collection of nine 
specimens together, all of which have large gills, makes the theory 
so unlikely that it has not been thought worth while to resort to 
microscopic examination to determine that all are of the female 
sex. The correlation of gill-complexity with body size noted above, 
mentioned by Gravier for his E. per·rie1·i and common to most 
species of the genus, affords a sufficient explanation without the 
neerl of any special theory . 

The compound setre vary in the shape of the articulated pieces, 
which may be almost that of an equilateral triangle or, as is more 
mmal, somewhat elongated. Text-fig. 45 gives the ext1·cmes of 
t l1is vn.riation. 

'Text-fig. 45 . 

• 

X 350 

'Ihe extremes of forms of the compound setre of E. aji·a, from specimen:; from 
F unafuti and from Hulule, Male Atoll. X 350. 

It is well known that differences in the sh~tpe are usual between 
the setre of anterior and of posterior feet, but such extremes as a1·e 
here figured are never met with on the same worm. Of E . afi·cb 
nine specimens were specially examined in this respect. Of these 
two showed a distinct difference in the breadth of the end piece 
of the compound setre of anterior and posterior feet, in the other 
seven no variation in those of the same individual was noticeable .. 
We have to deal with a second variation of a distinct kind, between 
individuals rather than between the metameric parts of the same 
worm. Of fifteen specimens examined in detail, eight ha"lle set~e 
which approximate to the elongated type, fom' those which a.re 

' 
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ln·o:u1, t wo are rnther less elongH,ted, and one is somewhat less 
broa.d. The acicuJa1· setre project more or less a.nd so are subject 
to we8r in use, ::~s a r esult of which the books and guard are not 
often found perfect (when they conespond exactly with Gravier's 
figure) but usually more or le. ·s damaged. The larger and posterior 
hook being the most exposed is seen to wear nway the faster, so 
that in many cases where attrition bas gone furthest, the r emnants 
of both hooks are of nearly the same size, the whole then 
r esembling Gravier's figure of this seta in E. mutabilis. 

A consideration of the range of variability set forth above 
enables us to estimate the grounds for regarding Gravier's 
two species, 'lmt,tabilis and pe1··rie1·i, as synonymous with afra P eters 
( collct'l'is Grube). 

'l'he former (l., c. p. 245) differB from the ex~1-mpl es regarded1-1s 
typical in its unifol'ln pigmentation, the position of the eyes, e:1ncl 
the complexity of the gills. 

The eyes are placed on the swollen base of the median pAit· of 
tentacles, a condition found frequently in these specimen~ of 
./t. a:fm (Pl. XX. fig. 5). (From Gravier's text and an exami­
nn.t ion of the present examples, it is evident that this appearance 
is exa.ggeratecl in the fig. l . c. pl. xiii. fig. 71.) 

The gills are unusually complex for a specimen of this size, hnt 
agree in size and eli; tribution with the above. The setre figured 
for E. 'ln~"tabilis differ slightly from those given for E. colla1·is 
(cf. figs. on pp. 247 & 253 l . c.), but, as explained above, such 
variations are common in this as in other species of the Eunicidoo. 
The jaw-apparatus cn.lls for no r emark, its formula being 4-4: 
4+ 3- 5. I n his descript ion of the buccal segment of both 
E . 'lnutabil·is and E . pen·ie1·i, but not in that of E. collar·is ( = afrc" ), 
Gravier mentions a projecting lobe laterally, which is present also 
in nll the specimens here dealt with and seems r~ther characteristic 
of the species. For its appearance and proportions see the side 
view of the head figured, Pl. XX. fig. 2. 

As regards the supposed new species E. pe?Tieri, the arrangement 
of the pigment in a. mosaic so frequently met with is sometimes 
artificial and due to the wrinkling of the skin, and a sim,ilar color­
ation of the tent::-.cles (the clistnl part being uniformly pigmented, 
not banded) is common, though not the rule. 

The groove behind the middle t entacle, described here but not 
mentioned in the cases of E. m~~tabilis or E. collcwis, and figured by 
Gravier on pl. xii . .fig. 58, is more or less. distinct in all the preRent 
specimens. Often its sides are raised into distinct lips, which form 
the white streak described aboYe in the case of the Prison I sland 
specimen (see Pl. XX. fig. 5). The more ventral position of the 
first few feet has ::tlreacly been remarked upon. The gills in large 
speeimens with their twenty fil aments are much more complex 
than any hithe1·to met with i11 E ast Africa or the Maldives. The 
differences between the clescl'ipt ions and figures (l. c. p. 234) of 
:-etre giYen for E . collaris and E. per1·ie1·i are Ycry trifling, e-ren 
more so than in the case of E. mu,tabilis. 

• 
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Eu NICE cocCINEA Grube. (Plate XX. :figs. 6, 7.) 

Eunice coccinec~J, Grube, Annulata Sero.periana, p. 153, Ta.f. ix. 
:fig. 1. 

The facts that this species is one of those "vith few salient cha­
racteristics and is already recorded from the Philippines, Sing11.pore, 
and East Ah·ica, make it probable that a still wider distribution. 
could be given were its synonymy fully worked out. Grube hints 
at this in compar:~ng his species with .E. g'uildingi Bair d and 
E . p~mct~6lctta Gr. Orsd., both W est I ndian forms, the descriptions 
of which, however, are too hasty to be of uce. Much weight is 
laid on the size of the gills, which is here, as in all other species, 
found to be very variable.· The proportions of t he body and 
distribution of the gills offer the most marked distinctions between 
this species and .E. afra.~, the pigmentation (;::,s seen in spirit­
specimens), prostomium and tentacles, structure of gills and setre 
being almost iclenticaJ in both. The par11.podia differ in being 
smaller, especially posteriorly, and the dorsal cirri ar e better 
developed in the anterior part of the body. 

Full-grown specimens ar~ of nearly the same size as those of 
E. aj?·a, but with a much gTeater bulk anteriorly though having 
less behind. The following list i!f gives the sizes of the specimens 
from the several localities in the Maldives :-

(1) 

(2) 

(3) 

(4) 

Nairfaru, Fadiffolu Atoll, reef: one specimen incomplete, 
11 mm. broad, and a fragment. 

Hulule, Male Atoll, reef: one specimen, 210 x 7 mm.; also 
a fragment. 

Off South Nilanclu, fr·om 24 fathoms : one, incomplete, 
7 mm. broad. 

0-ff Hulule, Male Atoll, from reef and sand-flats. : one small 
incomplete specimen, 3·5 mm. broad. 

Fragments were also found in sand under boulders on 1Vlinik0i 
r eef. 

The E ast African specimens, none of which attain to the size 
reached by those from the Maldives and Seychelles, were collected 
as follows :-

(1) 

(2) 

(3) 

(4) 

(5) 
(6) 
(7) 

Prison I sland, Zanzibar Harbour, at low tide; two fair­
sized specimens, 7 rom. br oad (at maximum). 

Ditto, in 3 fathoms off the north end of the island ; one 
specimen, 4 mm. broad. 

Kokotoni H arbour, Zanzibar , 5 fathoms ; a very small 
specimen, 2·3 mm. broad. 

Zanzibar Channel near its northern end, 1 0- 15 fathoms ; 
one specimen, 6 mm. broad. 

Mombasa H arbour, at low tide; two specimens, 4 mm. 
W asin Harbour, 10 fathoms ; one specimen, 4 · 5 mm. 
Seven large specimens collected by Dr. E. P. Wright in 
the Seychelles in 1868. 

"'' See also the table on p. 204. 
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The species is thus seen to be widely distributed, but usually 
few in numbers. 

The largest specimen shows an interesting abnormality of the 
right nuchal cirrus, by which the structure of the first foot is 
almost reproduced. If the supposition that nuchal or tentacular 
cirri are the remna-nts of reduced parapodia be correct, it is not 
surprising that variations should occur in which the ventral as 
well as the dorsal cirrus is retained. Text-figure 46 gives a 
comparison between this abnormality (c6) and the structure of 
the :first foot (b), which is here, as in most species, somewhat 
reduced. 

Text-fig. 46. 

a 
/ 

Abnormal nuchal cirrus (c~) and first foot (b) of a specimen of E . coccinea. 

The very characteristic colour of the animal during life is sub­
ject to a small amount of variation. It approaches that describecl 
as typical by Grube most closely in the specimens from Mombasa. 
In one of these, which is in process of regenerating the head and 
anterior segments, only traces of the colour remain, while in the 
other it is but a little lighter now than in life. The head and 
anterio1· part of the body, a little beyond the last rudimentary 
gill, are of a brilliant reel, of a tint between that of blood and 
polished copper, the ventral surface being similar but lighter. 
This colour spreads over tentacles, nuchal cirri, and feet, but the 
gills and dorsal cirri, with the exception of the first few, are now 
white, and nearly all colour dies out posteriorly. The sixth 
setigerous segment is white, and a few similar transverse marks 
occur behind this. In the posterior two-thirds of the gill-region 
every segment has a white spot in the middle line and one on 
each side just above the foot. 

This corresponds with Grube's account, and, curiously enough, 
especially exactly with that of his East African specimen. The 
appearance in life il< may, however, be altered by t,he presence of a 
brilliant iridescent green colour covering the head, tentacles, and 
nuchal cirri. The bases and tips of the latter are, however, white, 
as are the dorsal cirri, though the longer anterior ones are banded 
with green. The gills, though as usual red, have a greenish 
tinge over this. The ground-colour of this specimen, now a dull 

* This coloration wai" notrd from the liviJlg spt>cimen dredged off' Prison Jsland. 
'l'he green pigment remains visible in two other Africa,n spcc.imens and t.hc br01111 

p igment and ll'hite dots in the remainder. 
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hrown, was a dark coppe1·y red plentifully bespt·inlded with lighter 
dots. 

Grube lays some stress upon the permanence of the colour of 
his E. coccinec~J in spit·it, but this depends upon so many factors, 
::mch.as exposure to light, condition of the spirit and even the 
presence of other specimens in it, that grea.t variation in this 
respect is inevitable. 

I n only one of the lVf alclivan examples is seen the white collar 
on setige1·ous segment number 3 "hich is usual in those from 
E ast Africa. The pigmentation, which has now become brown as 
in the above, is intenuptecl by more or less distinct white spots, 
an rl the skin is cove1·ed by n. close network of wrinkles giving the 
JUOSil-ic n.ppearance found in several ::;pecies. 

Text-fig. 47. 

a. b. c. d . 

A ;;cries of sections of t he body of E . coccinea, to show proportion s in d itl'ercnt 
parts. .!!'rom t he largest Maldivan spcuim cn. X 2. 

a . T hrough second setigerous segment. 
b. , middle of gill-region. 
c. , the point where gills decrease in si1.e. 
d. , any part of the posterior two-thirds. 

The form of the body is a characteristic contrast to E. afra, e. g. 
the body rapidly enlarges behind the head, becoming very bulky 
in the branchiferous r egion and then slender again behind this. 
The ventral surface is flattened, and may become concave in the 
middle line, but the body is highly arched dorsally throughout 
its length, the nearly cylindrical posterior portion having very 
small parapodia. The sections figured (text-fig. 47) show the 
usual proportions of the body in differ ent parts, which are also 
illustrated by fig. 6, Pl. XX. I n some cases the body is flatter 
anteriorly, but neYer so posteriorly. 

The pro- and peristomi~ and the.ll· appendages vary widely in 
appearance and proportions, not only on account of accidental 
contractions but n,]so varying with the size of the specimen, being 
better developed in the smaller specimens from East Africa than 
in the large ones collected from the Maldives and Seychelles. 
The outlines given (text-fig. 48, C6 & b, p. 300) are from specimens 
which illustrate t he extremes found in this respect. That the pro­
pOl·tions seen in fig. c~J a1·e not quite exceptional is shown by the 
seven large Seychelles specimens, among which they are frequently 
fonnd together with cond itions intermediate between this and 
fig. b • 

. 



300 MR. CYRIL CROSSLAND ON THE [Fel;>. 16, 

Compare also the shaded and outline figures of heads of E. cifra 
in Pl. XX. figs. 1 & 3. 

Text-fig. 48. 

a . 
X 3. b. 

Outlines of the heatls of two specimens of E. coccinerr . 

a. Of the largest specimen, from 'Fadiffolu, Maldives. 
b. A large, but. not extreme specimen from Hulule, Male Atoll. 

'.l:he tentn.cles a.re alwn.ys ringed more or less distinctly distally 
and sometimes for their whole length. 

The upper jaw-pla.tes exactly resemble those of E. cifra both in 
their sh<l.pe and in the numbers of the t eeth they bear, as shown 
e. g. by the formula 5-4 : 6 + 4 -9. The end-plates of the lower 
jaws are, l1o,:veYe1·, characteristicn,lly different, even on a first 
inspection, peing black and neady round. When mag nified they 
show the peculiar markings given by Pl. XX. fig. 7. In some cases 
a certain amount of white calcareous matter is developed here, in 
others nor.le at all, but in no case is a large calcareous end-plate 
formed as in E . afn~ (text-fig. 49, p. 301). The double line at 
the anterior border of the end-plates (marked ca,lc. and chit.) give 
the maximum development of calcareous matter. See also Pl. XX. 
fig. 7, which r epresents the ends of the lower ja.ws of a younger 
specimen and shows the characteristic concentric brown bands. 

ks mentioned above, the pa1·a.poclia :ue proportionately sm~1ll 
even anteriorly, while shortly after the end of the gill-region 
(which extends over the anterior fifth of the body, or thereabouts) 
they ar·e so reduced as to project scarcely at all (see Pl. XX. fig. 6· 
and text-fig. 50 (p. 301)). 

At the same time the dorsal cirri, which a1·e long and thick 
a.nteriorly, become mere slender little points. The ventral cirrus, 
which though short and thick is finger-shaped in the first three 
or four feet, becomes the usual secretory pad through the 
branchiferous region, at the end of which it becomes cirriform 
again, though only about half the size of t he small dorsal cirrus. 
Compare the 33rcl and 50th feet in text~ fig. 50 (p. 301 ). 

In the smaller Afriean specimens the gills begin at the 6th foot 
in all but one specimen, where the first is on the 5th. In the 
Lu·ge examples from the Maldives and Seychelles the 9th foot is 
more usually the :first b1·anchiferou:::.. The nmnbe1· of fnll-::lized 
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'Text-fig. 49. 

,~ 

\ 

X f 6. 

Upper and lower jaw-apparatus of E . I'OI'cinea. 

Text-fig. 50. 

- -

F. 50. 

F. 33 . 

The 33rd :mel 50th feet of E . !'ocoinea. 

301 

ca lc. 
\chit. 
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gills varies between 24 in small examples and 110 in larger. 
Though large, these gills do not normally cover the back, a con­
siderable bare space remain.ing in the middle except in two cases, 
one from the Maldives and one from East Africa, where those of 
either side mingle in the mid-clorsalline. The maximum number 
of filaments varies between 6 in small to 17 in the larger, though 
the single, very small specimen from Kokotoni has but three. 
Posteriorly we find a very variable number of sma:ll and even 
quite rudimentary gills composed of from three to one filament, 
there being 12 or 15 in sntall specimens and R.bout 50 in others, 
their number again varying roughly with the size of the specimen . 
See the figure of the whole worm (Pl. XX. fig. 6). 

b. 
a. F.1o 

F. so 

Text-fig. 51. 

c. 
FlO 

I 

d. e. f 
Fso 

Set::e of E. cocci nect. 

a, b,j, X 350; c, d, e, X 70. 

a & b. Componncl setre fi·om lOth and 50th feet re~pectivcly. 
c. Aciculum (one of t hree) fTom lOth foot. 
d. The single aciculum fi-om tbe 50th foot. 
e. Acicular hooked seta fi:om the samP. foot. 

• 

f A comb seta (the teeth are l ess distinct in natnre than in this fi gnre). 

The setre are of the same type as those of .E. afrct; described 
R.bove, viz. bent capillaries, triangular ending combs with very 
fine teetih, and hooked componn(l f<etf<> . Of the~e htter, specinwn;;; 
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taken from anterior feet differ some,:vhat from those from 
posterior. Compar e c6 and bin t ext-fig. 51, p. 302, whiehare from 
the 50th and the lOth foot r espectively of the same specimen. 
The anterior feet may contain three acicula, some of which end in 
peculiarly elongated points (text-fig. 51, c). Posteriorly a single 
thicker aciculum (d) accompanies a slender but black acicular seta. 
which ends distally in two small hooks. These latter project 
markedly from posterior feet. 

The subjoined table gives the principal variR.tions observed in 
the specimens from the Maldives and Seychelles, 

Specimen 
f rom 

Size of 
body . 

L ar()"e o-ills 
"' "' ou feet nos. 

F ollowed by 
rud imentary 

gilts. 

:!\'Iaxim um · L ength L ength 
no. of of p ro- of 

£ lame11ts. stom ium. t entacles. 

H ow far 
the:;;e 

j ointed. 

Hulnle M ale } 
· (dredged) 

S. Nilandu .. . 

mm. 
- X3'5 

- x 7 

Hul~e Male } 210 X 7 (1 ee£) . .. 

5-47 15 9* 

5-50 15 13 

6- 60 18 17 

mm. 
2 

3 

3 

m m . 
3 

l Ot 

Q,·er whole 
length . 

di tto. 

Onlv 
" 

dist ally. 

Fadiffolu .. .... - X 11 9- 120 about 50 l 13 3 3 Wrinkl ed I 
only. 

Dis t all v 1 

jointl•tl. 1 

Seychelles . .. . .. X 9·5 
up to 11. 

Al 1\'ri.,\'S 

becrin a t 9 
"' a nd exten d 

to 80- 100. 

about 50 ' 10- 17 
I acconli11g 

t o size of . 
. ' spec1 men. 

EuNICE TUBIFEX, sp. n . (Plate XXI. figs. 1- 8.) 

I 3 or 4 

One of the five t species which make stitf leathery tubes with 
lateral openings. This is distinguished from all other species of 
the genus except E. depressa Schm.§ by the possession of both the 
kinds of compound setre found in the family, viz. those with knife­
shaped and those with hooked sickle-shaped end-pieces. The 
former occm· in the anterior feet, then for a shor-t distance both 
together, and finally for the greater part of the body's length the 
ordinary " Sichelborsten " occur alone. 

The worms were first collected through the kindness of Capt. 
Agnew, R.N.R., who allowed me to accompany the Zanzibar 
Government Steamer when engaged in putting fresh chains to 
the buoys which mark the southern approaches to Zanzibar. The 
tubes, which are a foot or more long by about three-eighths of an 
inch in diameter, were found at tached singly to the chains, from 
which they projected horizontally. All were overgrown with 
hyclroids, polyzoa, and a:lcyonarians, which, with the organisms 
collected from the under surface of the buoys themselves, formed 

* This is one of the specimens in which the gills overlap across the back. The 
gills a.re not abnormally complex. 

t The tentacles are abnonn.ally slender distally and ma.y ha,'e been injured. 
:t See second note on pag·e 308. 
§ l':;ee first note on page 308. 

I 
I 
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a most im pol"tant a.ddition to my collection. since seYern.l species 
of all these groups were here met with for the first time. Some 
time later I came across specimens of this species at low spring­
tide on the west shore of Puopo I slet, Kokotoni Harbour, 
Zanzibar . H ere the tubes were att~~ched at their bases to the 
flat rock, and were stiff enough to stand vertically upright even 
when the wate1· had left them. Tubes were also dredged in 
W asin H a1·bour, whence also come three much younger speci­
mens, which show important differences from the full-grown ones 
previously collected. 

The openings of the tubes are arranged more or less altet·nn,tely 
on either side as in E . tibictna Ehl., but are less numerous and 
the tubes are stmighter. The ba~al p~ut of the tube is very like 
the fragment figured by E hlers (l. c. Tn.f. 22. fig. 1 ), which shows 
well thoir ch::trn.cte1·istic texture aml snrface. Although the tube­
wall is not thicker than ordinary brown paper and is free from 
foreign material, it is perfectly opaque and so tough and elastic 
that the tubes are cut or torn open with some difficulty. 

The colour of the animal in life i::; uniformly blood-red, except 
towards the hind end, where the body becomes blackish. 

The heH.cl is broad and the pm·istomial segment, as usual, 
cylindrical (Pl. XXI. fig. 1 ), but immediately behind this the body 
flattens ventrn.lly, and a little later dor&'Llly also, becoming in 
section a narrow r ectangle. A slight increase in breadth takes 
place for a centimetre or two behind the head, after which the 
body is parallel-sided for the greater part of its length, becoming 
narrower and more cylindrical towal'Cls the tail. The clia.gram­
matic sections explain these changes (text-fig. 52). The segments 
nre \ery short throughout, though the six following the head nre 
longer than the rest (see fig. 1, Pl. XXI.). 

Text-fig. 52. 

a. b. d 

0 
X 2. 

Diagrammatic sections of body of E . lnbife.t·, sp. n. 

a . • Just behind buccal segment. 
b. In region of glandular feet, 'i.e. ;~bout 2t.J..th segment. 
r. I n the bra.ncltial region. 
cl. N rar hind end of body. 

The p~·ostomium (Pl. XXI. fig. 1) is short and broad, deeply 
notched m front and covered by the anterior edge of the buccal 
segment behind. The short and thick tentacles are indistinctly 
ringed and h::tYe each a small thickened basal portion. The 
middle one is about twice as long as the prostomiurn, the next 
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p:c1.i1· but very little sh01·te1·, while the outer are but half this length. 
T he median pair is in. er ted at the same level as the n1idclle 
ten t;1cle, but at some di::;tc:~ .nce lat erally h om it and close to t he 
oute1· pair, the inse1-tion of which is more fl,ntm·ior . I mmecliatel;­
lJcneR,th these last are the smn.ll but distinct eyes. The first 
1·ing of the peristomimn is of moderate length, the second ve1-y 
::-;hort, and the nuchal cini a1·e small a.nd smooth. 

The jaw-apparat us i,· ve1T powerful (text-fig . 53, p. 306), con­
si~~ing of t hick black pla.tes sparingly bOJ:dered wit h white matt e1·. 
T he end-plates of the lo,,•er jaws are small and but par~ially calca­
reous, being marked by dark chitinous rings, as shown in the 
figure (te:s:t-fig . 53, B, p . 306). The upper pla.tes are of the usual 
f01·m, the gr eat dentals being broad a.ncl bem·ing sharp closely-set 
teeth. The formula is 6- 7 : 7 + 2- 9; the sm::~,ll number of teeth 
on th e second left c1·escent ic plate is due t o its being toothlesf' 
ovet· the greater pa1·t of its cutting-edge, a condit ion found less 
prominently in many l:lpecies, e. g . E . afra. Outside all are two 
pantgnaths on either side, the anterior ::mel inner pair bearing one 
t1·iangula1· tooth each, the posterior being met·e elongated chitinou. 
bands. 

The feet project but little, though the . et re st.tnd out p1·o­
minently. The do1·. al cini are fai1·ly long, p1·ojecting well beyond 
t he l'et<-e, except in the first three feet and tho:;;e n ear t he hind 
end of t he body. The veutm.l cini are highly modified, forming 
secl'etolT pads, in somewhi1,t the same w;;ty a~ in Diopctt?·a. The 
first is thick and finger-~:;hapecl, but they ntpiclly become still 
thicker until the twelfth is a conical knob as large as the setigerou:::. 
pol'tion of the foot. The breadth continuing to increa"e dOI·so­
Yentntll;·, at the 24th foot it is nearly th1·ee times as wide 
Hs thio:;. Since these patls 111·e b1·oade1· than the fPet, they are 
pressecl together fail'ly closely, forming an almost continuous baud 
do'I-Yn the sides of this 1·egion of the body, as shown in P l. XXI. 
fig. 4. Ventrally they end in a free flap, dorsn1ly in a little 
point, the remnant of the t l'ue cirrus. The figm·es of the feet 
(text-fig. 54, p. 307) e.s:pln.in t he changes of fonu and anangement 
of these organs. The lower bonle1· and inner angle of the pads a1·e 
ext1·emely ,-ascular, m1d, at about the l 20th foot, the ·e SUl'face:-; 
contnin a close netw01·k of blood-Ye sel . P osteriol'l;·, at the point 
where the gills become conspicuous, the pad~:> gnulually decrea:::,e in 
length, and when the fonne1· attain their full size about segment 
120, the latter become n tpidly sma.lle1·, and fo1· the 1·est of the body 
beyond segment 130 are mel'ely little conic<ll points. One lip of 
the ~5et:1-s<1.c is pointed ancl projects a little beyond the other, which 
is rounded. 

rr he gills begin at foot 35 as a small papilli"l. and clo not become 
at all conspicuous until ~1.bout the 70th foot, where they consist of 
two filaments somewhat larger than the dorsal cinus. F1·om thi::. 
point they increase uniformly, until, at the 120th foot, fi,~e long 
filaments are found ari ing f1·om a short 1·achis, a condition which 
st>ems to last to near tho anus (Pl. XXI. fig;-; . 1, 2, & 3). 

P r..oc . ZooL. Soc.-1 n04, VoL. I . No. XX. 20 
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Text-fig . 53. 

A 

B 

E . tu 71 ife.t·. 

A.-Upper jaw-plates of an adul t specimen. 
B .-Lower jaw ·])lates of the same. , 

Both X 18. 
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The setre are, a.nte1·iol'ly .:1t least, in dense well projecting 
buncUes (Pl. XXI. fig. 5), and of chru·acte1·istic strength, form , 
:1.nd colour. The majority of &"Lch k ind are of a yellO\v colour, 
;mel hc:we a more markedly granul~u· surface than even those of 
E . cr.,ph1·oclitois, and all except the combti ::t1·e strongly striated. 
These last a.re about as numerous as the capilla1·ies posteriorly, 
and thus, as in form, 1·ecall those of E . c6ph?·ocl·ito'i.s. 

Text-fig. 54. 

120tlv 

• 

- - -=== 

Fe<.>t of an aclult specimen of E . tnbife:t:. 

The lower right-ha.ud fig·ure represents one from 1~ear the l1iml eml of the l)ody. 

Both cR.pillary and compound set re are thick a.ncl ::;t1·ong, and 
t he former are shm-ter t han usual, 1·ecalling tho::;e of DiopatTa. 
'fhe acicula are two or three in number auteriod y, but fm'ther 
back only one, accompanied by one 01· two, mo1·e rarely three, 
~1.cicuhr setre. The former are densely black except at their 
points, which. are bevelled and ::;lightly bent (Pl. XXI. figs. 5 and 

"'0"· -/ . -:.~ ..... 
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8, e); the btte1· are yellow, more 0 1· less sharply bent to,Yarll:-. 
their end, which is t wo-hooked and no1·mally co>ered by a, gmn·1l 
(Pl. X X I . fig . 6, c~). The compound ,·et re ar e of two kinds . I n 
t he nnterio1· feet n.re found set re wh ose eml-piecesare knife-:shn.ped 
(Pl. X XI. fig. 6, b). At about the 130th segment (a t which point 
t he ventrnl cinus has changed h om a b1·o;:tcl secr etor y pn.d t o n 
conical fm·m) those with two-hooked ends appea1· and shor t ly 
thereafter m·e the only kind occmTing. G1·oups of setre in wh ieh 
all these fm·ms occm· a1·e shown in P l. XXI . figs. 5 & 6, ct- e. 

P late XXI . fig. 5 shows the set:-e of t he l OOth foot of an ::tclult­
.·pecimen, in ' ' hich numerous comb.·, 1lcU'k-coloured b01·cle1·ed aml 
striated crtp ilhny, and both kinds of compound setre are p1·esent_ 
P osteriorly t lte combs remain equaUy numerous while the m.unbe1· 
of the oth e1· kimls cl ecrea.ses, and t ho knife-shaped compound setre 
disappea.r nml ;~.re l'eplaced by t he hooke<l form. One of these is 
shown enlnrgecl in Pl. XXI. fig . 6 (c), while b and d show t he k nife­
ended f orm nnd combs. a i . on e of the two-hooked acicular set~~ 
from the tail-1·egion of an adult, . howing me1·ely the r emnant of 
the broken guard. I n all these ::;etre t he gmnulation of the. ul'f<~ee­
is well shown. Al-.. howeYer, thiR mul the deep yellow colour an;' 
not present in freshly formed seta:, hut only in t hose ·which haTe 
l leen in use some time, I am inclinecl to believe the appe:u·:1once 
d.ne to an acoirlentnJ coating of ;t rust-colonrecl deposit which it.: 
found inside t he tubes, especially po:-;tel·jorly, and on t lto bo<1ies 
of the worms. 

This <liffe1·ence in the setre of ante1·i01· nnd poste1·iol' feet i:s quite 
tlistiucti ,·e of thi:-; among all the specie:-. of the genu. ;;; . Another 
membe1· of the f"nme gl'Oup, E. conglootenms Ehl. (loc. cit. p . 93). 
nlso show:-. a difference in the compound setre of antcrio1· anrl 
po-terior feet; but those of the former, in:steacl of bei1.g ". ·~ibel­
horsten," Rhow nn interesting intenncdin,te stage between tbe two 
forms (loc. cit. pl. 24. fig. 4). In exn,miuing the end-pieces of the 
compound set:e of E~mice ind'icc6, which a.re characterise<l by the 
p1·olong~"Ltion of tho guard to a point heymul the hooks (see ti.g . 12, c, 
Pl. XXI.), one is struck by the resemblance of the outline of the 
whole to thnt of one of the "Sabelhol'sten" so commonly found in 
the species of 1llm·physa. The fusion of the hooks with the gunnl 
and the str engthening of the lattt>r in E . indica, would form a 
t,~pica.l knife-like end-piece. In B. conglomenms thi · fu. ion aud 
st1·engthening h:,lYe pa1iially taken place, but the lack of a point 
to the guar<l ohsm.ll'es the likeness in outline. 

Of the fom· ·t other membe1·s of thjs group, E~mice conglornenms 

;:, Except R. dep1·es.m (Scbm:nda, Neue wi rbcl lo~'<c T hiere, p . 127), the dcscrivtion 
of wh1ch is so slig-ht as to be practically useless. Gruhe (Mitth. iibm· die j{~am . fler 
Euniceen) ~ivei'l the species as a MaJ')Jliysa, upon what eYidcnceexcept its possession 
of tl1ese "~il helhorsten " is not known. Jia I'J>h,ltSa fa lla:v is the on ly other Euuicid 
in \Yhich the-.e two kinds of setre occur iu one worm, and Eunice impe.m Gruhl' 
( Annulata ~emperiana) ancl E . . fe.ffrepsii ::\Ic [nto~h (Annal:; & ~Iag. Nat. Hi,t. H'l'. 7, 
,-ol. x ii. 1903) :tl'(' the only other species of Eul!ire in ,,-hich "Sabelborsten" occur. 

+ Roule (Compte» Reudus, tom. cx:;xi. p. 116i) iucluc1es Eunice amplliltclice. 
Kjlo1·idcma, :m<l E. philoc01·allia all unckr E . .'J!'nlleJ•i Storm, thus reducing thL 

;;roup to four memhcrs in all. 

• 
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shows a close 1·elationship in other respects besides the compound 
setre considered above. The general form of the body, inse1·tion 
<1,ncllength of the tentacles, late commencement of the gills, form 
of the ventral cirri, and details of the setre other than those men­
tioned tt.bove, are ali points in which this species differs from botlt 
E . tibia/ncb and E . flm·idct,?Ut, a.nd approaches E. tubif ex. At the same 
time tJ1e difference between t he two species in ::tll these characte1·s 
is perfectly distinct. 

The smaller specimens ;,tre not a.t once recognisable as belonging 
to the same species, striking and interesting differences occmTing 
between them and the full-grown examples. 

Two of the fragments consist of a, head a,nd fifty segments each , 
measuring 35 mm. in length by 4 mm. in breadth, the third of a 
head ::mel 35 segments measm·ing 13 mm. in length and 2·5 mm. 
in breadth. 

F ragments of t1vo tubes were dredged with the ;:~,bove-named 
specimens, and these differ from those of adults in being soft 
and translucent. The proportions of the body, head and its 
.a.ppendages a.re as above, though the sides of the body ar e not 
so vertical because the secretory p<tds are much less developed. 
These are in proportion about one-third the size to which they 
u,ttain in the full-gi"OV\~'11 specimen, r emaining conical in shape 
.::tnd being without the free lappet ventrally. Their maximum 
.flevelopment is shown i11 the figm·e of the 30th foot (text-fig. 55). 

'rext-fig. 55. 

~othnt v - i!. 

Thirtieth foot of a yotUlg specimen of E . l'ttbife::~:, to show maximum 
development of the secretory })ad. X 18. 

The jaws of t he larger of these fragments are in shape and pl·o­
portion like those described above, but the numbers of the teeth 
aTe somewhat smaller, as shown by their formula 4-4 : 8 + 2 - 8. 
In the smallest of all a great difference in the appearance of the 
whole is brought about by a further lessening of the number of 
teeth and by the delicate translucent bro·wn material of the plates. 
Fig. 7, Pl. XXI., 1·epresents this apparatus, and a comparison of 
this ~with text-fig. 53, A (page 306), shows that in other respect~ 
the jaws of young and full-grown examples are alike. 
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In this sm:~llest specimen the gills begin at foot 21, and the 
thirteen pair. · present consist of one or two filaments, which 
are only as long as the dorsal cirrus; in the t wo larger specimens 
t hey begin at feet 15 and 17 and consist of three or four longer 
:filaments attached to a short rachis as in the adult. Apparently 
in con elation with the early appearance of the gills, the knife­
ended compound setre are confined to a few of the anterior segments. 
In t he smallest example a single hooked seta is present in the 
eighth foot and by the t welfth has r eplaced all but t"\:vo of the 
former kind, though one knife-ended seta. still exists in the twentieth 
foot. In the larger fragments hooked setre appear at about 
the eighteenth segment, and a few knife setre continue in 
decreasing numbers for about twelve segments more, after which 
only t he former are present. The ordinary setre are all nem1y 
colourless, and in the small e. ·t specimen the acicula and aciculaJ.' 
setre ar e of a. light brown tint. In the sma,llest the acicular setre 
begin at the sixteenth foot, in the larger at the thirtieth as against 
the eightieth in those full-grown . Fig. 8, Pl. XXI., shows these 
:::;etre, b and c the two kinds of compound, ctJ and cl two shapes of 
the acicula1· setre, anc1 e the aciculum. Contrast Pl. XXI. fig. 6. 

The cha.rRcte1· of the t ube-fra.gments found and the state of the 
ventral cirri show that the modifications for the tubicolous mode 
of life are not yet completed, and among these are to be reckone<l 
the la.te1· appearance of the gills and of the cha.nge in the setre. 
The long row of rudirnents of gills in front of those which are of 
a fnnct iona.lly useful size in the adult a.re doubtless vestiges of the 
l'l,nterior gills of the young which atrophy when the wo1·m attains 
its full size and enters upon its pe01.:tlia.r tubicolous mode of life. 
It is inte1·esting to note that her e, as in the case of Eunice indica., 
structur11.l imma.turit y is no bar to sexual ripeness, since one of 
these hagments is loaded -vvith la.rge eggs. 

The empty tubes, descrihec1 by Whitelegge as resembling those 
of E. ti biaJJU6, b1·ou.ght from Funafuti , most probably belonged t o 
this species, and A.l'e evidence of its wide distribution through the· 
Indo-Pacific area. 

EUNICE MURRA YI Mel. 
E. nMtJrrctyi Mcintosh, ' Challenge1· ' R eports, vol. xii. p. 288,. 

pl. xxxix. figs. 7 & 8, pl. xx . figs. 19 & 20. 
Two large specimens, 6 mm. broad over all, from among conll 

a.t k'vest t ide-level, Pungutia.yu Islet, E ast Africa ; two others, 
very little smaller, from 10 fathoms in Wa.si11. Harbour; one minute 
specimen, incomplete, dredged from 2 o1· 3 fathoms in Chuaka B<'l.y, 
JRland of Za.nzibar. 

:b-,rom t he Maldives n.re two large specimens from the reefs at 
Hulule, :l\1ale Atoll, a.n d Goidu Atoll. -

Spea.king roughly, the species is like E~Vt'&ice antennc&tct, but with 
th e gills confined to the anterior segments, the other differences 
between the t wo species, though occurring in e,-ery part, being 
inconspicuous. But in mode of life and appe::~.rance when alin•, 
the species is c1jstinct from all others. The two specimens from 
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P nngutiayu were fonnfl inhabiting tube::- mflcle of comparatively 
hu·ge fragments of shell ;mel pebbles attachecl lengthwise to the 
nnclerside of a stone. ThiR mode of tube-building i::; common 

• among e. g. the Terebellidre *, but fonns :-~, contrast to the mm·e 
01· less fl-ee tubes of most tubicolous Euniciche. 'l'he appa1·ent 
f l hsence of tubes in the cuse of dredged specimen::; is not surp1·ising· 
ill view of its lack in . uch a worm as On~lJJhis holobrcmchiata,. 

The ground-colour of t he body is greenish, like that of ve1·dig1·is. 
iu tint, mottled with light bro-n~1. The tentacle:::, nuchal and 
clon;aJ cirri are annulntecl, the former being quite moniliform and 
the con~trictions ~u·e emphasised by lines of chocolate-red. The 
l<u·ge gills are blood-1·ed. 

rrhese specimens cm·respond in all cleiK,q,i]s vvith the single e:m.mple 
(heflged by the 'ChnJleuge1·' in 18 fathoms off' the Cupe of Good 
Ho-pe, except that at :fi1·st it seemed that the la.tter ha,d fewe1· teeth 
on it. jaw-plates and differed in the distribution of its gill::;. These 
differences are, howeve1·, accounted for by a.n examinfttimi of the 
ntriation of the specimens before us. 

The formula for the teeth given by the ' Challenger ' R ep01·t. 
viz. 5-6: 5+6-9, i::; difterimt to that of the majority of the:--e 
&pecimens, which va1-yfl.bout 6 - 7 : 6 + 8-12, but is very near tb;lt 
of one specimen, 5-6 : 5 + 8-10. The la1·gest number of teetlt 
found on the great dented plates is seven on eMh. 

ln these specimens the gills begin on the third foot, 'vvith one 
exception, where the fi1·st branchiferous is the fourth foot . In th:1t 
of the 'Challenger' they begin on the fifth or sixth. H oweve1·, ~~ 
r-;tate approximate to this latter is fotmd in tlll'ee of the six spec-i­
mens, whose first two, tlU'ee, 01· four gills •n·e very short ::;imple 
filaments, mere vestiges of tho e found on the cone pending feet 
in the remaining three specimens. The last gill-bearing foot i:-­
usua,lly about the forty-fifth, but may be between the twenty­
ninth and fifty-fifth in specimens of approxim~tely the same size. 
The maximum number of filaments found is twelve, and the gills 
ma.y or may not meet over the back. 

Prof. Mcintosh's figm·es of the Cape specimen conespoml 
ex.-'lctly with the parts they represent in these specimens also. A~ 
he notes, the tentflcles . hould be longer, a · in E . ctntennata. Abo 
the trifid ends of t he acicular setre are norm<'llly coYe1·ed by a gmll'tl 
in the usual -n-ay . 

• 
A 1·esume of the remaining differences between this pecies and 

the two succeeding Inay be useful to fntu1·e workcn;. 
The form of the body is as in E. antennatct, awl though some­

what flatter anteriorly, is equally highly ~~rched dorsally behind. 
The prostomium and its a,ppendages form another likeness, but the 
tentacles are more distinctly moniliform than in the majority of 
specimens of E. antennata. The strength and size of the dent., 1 
<lppm·.-ttus, the shapeof its pl<l tes (especially the lowe1·ormandibul:n·) 
nn1l the numbers of the teeth they hem·, a1·e so closely alike in thi:--

* It is possible of course th::~t the worms were inhabiting the tube of a Terebellitl 
t emporarily, but not likely thnt two such tubes should h:we he£>u left Yacant antl 
occupied by t.he same ~pcc ies of Ennicid at the >;mne time ::tnd placP. 
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;:;pecies and E . cmtennc~ta, t hat these structures n:ffonl no ce1·t<~ in 
menns for their sep;u·ation. 

The :-;ize and clist1·ihution of the gjlls form ,~, striking likeness 
to E . indica. 

The Ret::e ar e like tho. e of E . indica, in the bent, bluntly pointe(l 
ter mination of the acicula, absence of a third hook to the cmn.ponncl 
setre of post erior feet, and the p1·esence of three or even :five of 
t he t1ilid acicula1· setre in each foot. But the guard of the 
compound setre is not produced ton point beyond the hooks in the 
w;w which i o chm·acteristic of R . indica . . 

The young . pecimen. less t han 1 mm. brol'lcl, refenecl to ahoYe 
is hnt doubtfully iclcntii:iecl as of this species. The prost omium i:=; 
<rn ite undivided in front: hut the tentacles aJ'e ver y deeply nn­
rrnl<1tcd. Simple gills, as long as the dorsal cil'l'i, occu1· on feet G 
to 10 only . The setre :~re of the antennata t ype. 

A .-ery nearly <llliecl species i~ de~cribecl by Ehler s (Fl01·id.1. 
Anueliden): nmned E . ndJ?'a h~· (~rube (.Annul.'ltn Oer. tediann ). 
The jaws, ho,,·eye1·, nre delic:lte phte:-. nn<l the ncicuhu· seta il-- Rome­
times hillent::1te. 

EUXlCE L~TEXKATA Sa.v. (Plnte XXII. figR . l '7.) 
Ennice antennata, Ehle1·R, Osbtfricanische Bor:;;tenv.·l.irmci·, 

x.,c·hr. Ges. Gott. 1897. 
H. jlcwcidcb G1·nhe. Anneliden ell's Rot h en 1\1 eel'e:-:, .M.onatsh. tl. 

k . .Aknfl. Wi. s. Bm·lin, 1869; Gr•wie1·, Nom-. Arch . dn :Museum Lle 
P <'\,ris, 1900. 

H. to?·?·esiensis MeL, 'Ohallenge1·' R eports, :xii. p. 270. 
B. elseyi Bai1·cl , 1\Ici. tom. cit. p. 286. 
'''E. pct,ucibm,nchiata Grube. 
The iflentity of thi~ common specie:-. "·ith Ch·ube';-; E . flaccid a, is 

rendm·ed certain hy the full de:-:;cript ion of specimens from the 
sarne locality by Gnwier. Although Ehlers L1oes not give reasons 
for hi. iclenti:fica.t ion of the Rpecimens from Znnzib:n· which h e 
ex:uninecl with Sa.vigny's .E. cmtennata, from the Gulf of Suez, it 
is eYident that he is dealing with the same specieR again, so that 
the circtm1stantial eYidence for the identity of the two amounts 

' 
t o :t p1·a.ctical certainty. Savigny'::; de. cription taken by itself iH 
harclly sufficient, ti S he does 11ot de, cribe the Retre n or t he jaw­
pln.tes with enough C<l.l'e. The figures of the hentl, feet and gil IH, 
and general bocly-fo1·m can, however, hardly be sm·passed . 

The a bunclance of large specimens of thi specief' in E ast ~1\..hic;t 
fol'ms a contra ·t with its com1xn·ati-.;-e r~n·ity in t he 1\Ialdin~:-;, 
whence only two full -grown specimens " ' ere obtained. This 
<liffercnce is prob<tbly connecte(1 with the ha.bitnt ("·hich, for the 
Afl'ir:1.n specimens, is given below), :mel it is conceivable that a 
dw:u·f va1·iety has been evolvec1 in t he latter locnlity. In Elu·en -

* I owe the discovery of this synonym to the examination of a "-pecimen lately lent 
tu me by P rof. :llclnto,h, which was labelled by Prof. Grube himself and recorded 
from the Bass Straits. • 'ee note on E . bassensis, page 318. 

• 
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berg's collection from the R ed Sea but one fragment occurred, in 
Gravier's three specimens, all smRll, while only one specimen is 
contained in the collections made by Semper in the Philippines . 

The worm presents distinct variations in correspondence with 
its habitat. The five largest specimens, measuring 100 mm. by 
5 01· 6 inclusive of the feet, were obtained by digging in the beach 
of clean and rather coarse sand, just below the British Agency at 
ZRnzibar, which appea1·ed to be habitable to them and to Diopat1·a 
nectpolitcma alone. These were of a pink or flesh-colour -with 
sparsely scattered specks of brown pigment. Many specimens of 
all sizes up to that given above were found on the shore, and 
ch·edged from among sponge and Alcyonaria. &c., at a depth of 
10 fathoms in Wasin Harbour. Of these some were similarly 
coloured, but in many others the brown pigment was more or less 
tmiformly developed, so that the body was of a metallic brown with 
white spots, of which one in the n1idclle of each segment dorsally 
\Yas especially prominent. The gills were white even in life, but 
this loss of colour may have been accidental owing to the cle­
oxidation of the water in wh~ch they were kept befm·e examination. 

At low spring-tide level in Ohuaka Bay the worm is very 
common, living in the dense tufts of Hctlimeclct which are 
so abundR.nt there, and in the cavities of sponges. All have 

• 

E . autcnnata, 1n tl1e act of swimming. 

developed more o1· less green tint, in some only about tl1e head, 
hut in the majority the whole body is of a fine dark gl'een colom· 
harmonising well with that of the Halimeda. None of the 
specimens found here attain to the size of those from the sand at 
Zanzibar, the largest of these measuring 80 mm. x 4. When 
disturbed the worms swim by coiling the body in the way shown 
in text-fig. 56, the coil passing down to the tail and being then 
formed afresh at the head, a peculiar mode of motion u,lso 

• 
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obse1Tecl in the vva~in specimens. On tnking hold of the \YOl"nl it 
wriggle::; violently, <1llll if not promptly libemterl into the colleeting­
jnr the free end b1·enks R.way nnd iR lost H.mong the se;tweecl. 
Though :i t is ncceRsm·y thus to use C;n·e :mel deft ness in hH.n<lling 
the Ji':.·ing specimens, the '"'o1·m does not unde1·go autotomy when 
ch·opped into :-;pi1·i t or conosive sublimot.te solution, as would be the 
ease with e. g. some N eme1·tine:. It :-;eems , .e1-y probable th.,t hot.h 
col01.u· :mel the possession of this fncnlty :we protectiYe. though 
opportunity was lacking of testing tl·i~ e:xpel'imentall~-. 

This Yariety e~ppenrs to be sufficiently distinct to mm·it :1 name. 
H. antennc~tct Yl-11'. viriclis. 

A frctgment of n. 1:-l.rge specimen was collected on the sh 01·e nem· 
Nlom ba~x. , couuet·ning which, however, I hnve no notef'. 

The Ma.Jdivn.n specimens were collecte<l ::~s follovvs :-
One complete specimen, 65 mm. x 3 mm., from 5- 7 fn.thoms 

in the lagoon of Minikoi Atoll , a f1·ngment of a r ath e1· smaller 
specimen f1·om 7- 9 fathoms at the northern side of the same bgoon, 
~111cl a third hom l)l·eaking up stone. on the reef. 

The remaining numerous specimens nrc Yery ~mall, but one 01· 

t"Wo millimetres in hrendth. 
Off Mn.blo:-; Atoll, from 23 fathoms, hottom of sand, stone, n.Jl(l 

'"eed, one small specimen 2·5 rum. ln·ond. 
Off Faditfol u, f1·om 12 fathoms, bottom hard sand and sponge, 

two small frn.gmo11 ts. 
Off North M.de, two sm::~.ll fmgmenti-i frolll 27 fathoms :'tnd one 

hom 20 f~)thoms, hottom b1·oken shell: nncl 1·ubble. 
F1·om the 1·cef at Hulnle, Male Atoll, eight complete specimen~ 

about 2 mm . wide. 
Small s1Jecimens seem to he ·widely <listl'ilmted in the Ardli­

pelago ~1.ncl to he of varied habitat. 
It would hn1·clly he po. sible t o 1·e-iclentify this species as that 

collected by Eln·onbcrg in the R eel So<1,, wm·e it not that Grnvie1· 
(l. c. p . 255) in his ex~l.min::~.tion of Polych retn, from the same locn.lity 
redescribes it in n. thorough m :=mn01·, mentioning some of it~ 
importa.nt vm·in.tions. As in both cnses the specimens ex::uninefl 
were Yery sm<lll, in spite of thei1· sexur~l m::t.tm·ity, the presen<:e in 
these collections of numerous ltwge examples enables me to 
supplement Gl'nYier's.accoi.mt in some pnrticulm·s. 

In the fir:-;t place, the fo1·m clescribe<l by him a:; typical in haYing. 
like Grube'~, smooth tentacular and elm·. n.l cini is exceptional, these 
nppendages being generally distinctly nnnuhttecl and occasionally 
quite monilifo1'11t. Of · fifty Ahican specimens of All sizes ex­
:.-tminecl with specinl detail, 36 pe1· cent. had these appendn.ges 
very distinctly 1·inged, as in both those from the Maldives and in 
S::~.vigny's species. In none of these specimens baYe I seen the 
peculiar prolongations of the eyes emlm1cing the ba e of t he m iddle 
paired tentac-1€'~ as figured by GrnYie1·. The eye-spots are of n 
characteristic fonn, like that of the h nlf-moon. 

The form of the body is characte1·istic, being almost cylin1h·icaJ 
anterio1-ly, anc1 t l10ugh flattened postN·iorl,,· remains m01·e or les:-; 
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highly .. u·ched on it~ dorsal sm-face tlu·oughout (. ·ee text-fig. 57) : 
the long segments bear well projecting feet distinctly sepRr;.1.te<1 
from one another, though many of t he ~>m<'~ 11 MalcliDu1 Rpecimew.; 
form an exception in this 1·e:-;pect. 

The prostomium, ;.\t l e11.st ju adult ~pecimens, is b1·oc-LLl <tnd usually 
deeply notched in hont in 72 per cent. of the specimens ( compm·t-­
t he fi.gm·es 1 & 2, Pl. XXII.) , in contradistinction to the allie<l 
species, JJJ. 't?'IJdicctJ (Pl. XXI. fig. 9). The palps are, in 46 pe1· 
cent. of those ex:uninetl, g1·oovecl diagonally below, as shown ill 
Pl. XXII. fig . 3, a,nd in ~, , few cases so deeply as to make the 
prostomimn quadripartite when seen from above, as in Kinuerg'~ 
division of the genus.. E?·yphvle, which for this reason i~ not 
1·ecognised in the p1·ececling tR h]e of specieK 

'I' fi r.:. -_ext- g·. e) I . 
'-

b. 

X r 

Section); C>f hody of E . antennata. 

a. Throug-l1 hnccal segment. b. Position oflarge t gills. 
Hiudyart of hodr remains as b . 

From a large specimen of ' 'nr. 1-•i·J·irl·is. X 5. 

'I'ext-fig·. 58. 
'-· 

• 

>< 23. 

Upper jaw-plates of E . antennata, n large svcc!men. X 28. 

Tbe buccal and succeecling segments are nearly as thick as tlw 
b1·oadest in the body (Pl. XXII. fig. 1 ), an important and constant 
character of the species. 

The jaw-apparatus in my specimens does not ag1·ee well with 
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Gravier 's figm·e, anLl as that of 8avigny is not very intelligible, l 
append a rep1·esentation of it in text-fig. 58, p. 315, and fig. 4, 
Pl. XXII. The most striking feature is the strong development 
of the left unpaired lateral, 'vhich lies alongsi.de the great dentRl 
in a way which recalls the anangement of these parts in the 
Onuphidinre. This arrangement, carried still further, is found, 
however, in severR.l species of the genus, e. g. E . indica,. The 
following are some fonnulre of the teeth, which form a contrast to 
the la1·ger numbers founcl in B . indica:-

6-7:10+ 9 - 8; 
5- 7: 7+7-8; 

5-7 : 7+7 - 12; 
5-6: 5+8- 9. 

In 1.-tl'ge specimens the p1ttes are st1·ongly made, cla1·k brown 
throughout, a.ncl but sparingly bordered with white matter, except 
t.he end-pieces of the lower jaws, which are purely calcareous. 
Even in small specimens, in which the lmver plates are white 
thxoughout, the chitin is well developed over the whole of the 
upper, so that in all cases a marked contrast exists betv,reen these 
;IJld the feeble, almost completely calcareous plates of E. ind,icc~ . 
There· are no differences between the great dental plates of either 
side which could amount to the" cl·issymln?Jet?·iefrappc(;nte" describe.d 
hy Gravier (l. c. p. 257), whose description and figure 1·ecall rather 
these parts in E . inclicc6 (seep. 320). As usual in most species, the 
left plate bears slightly fewer teeth, of ·which the uppermost is 
better developed than th2Jt on the right, but this is all. The 
m:?.xillriJ:y forceps a.re ve1y strong and broad, and in the older 
:-;pecimens bear a 1-iclge dorsally near their points, as indicated in 
text-fig. 58 (p. 315). 

I do not :fincl the two projections of the dorsal cirrus in the 
n.nterior feet which Gravier describes. 

The setre ag1·ee well with Gm-vier's figu1·es. All are smooth and 
of a light colour. The compound set~B sho·w no, or but little, 

• 

Text-fig. 59. 

X 280 

Two acicular setre of E. antennata in their natural relatiYe positions. 

Compare the shapes of their hooks. 

i:'>tJ·iation, and the acicula are not black, though striated longi­
tu<linally. There is, however, no joint in the acicular setre, which 
;n·e invariably three-hooked, of a bright yellow colour,and generally 
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considerably bent (text-fig. 59, p . 316). In the posterior feet thi::: 
tendency t o t he addit ion of a thi1·d small hook often makes itself 
appar ent in the ordinary compound set re also, and even the acicula 
are sometimes bifid at their extremity, though the form of the 
projections they bear is not such t hat they could r ightly be 
described as hooked, Pl. XXII. :figs. 5 & 6. (Compare the species 
descl'ibed belo-vv, and also E . elsevi, Baird, 'Challengei"' R eport, 
x ii. pl. XX A . :figs. 14, 15, 16.) 

There m·e two acicula t hroughout, and only one or two acicuhw 
setre posteriorly ( cf. E . inclica, where there may be as many at' 

f01n} 
The gills are well deYelopecl, very regulal' in fon n , and of stiff 

consistency, the na,me "flc~ccidct" being equally a misnomer 
whether applied to them or to the body of any of these specimens. 
large or small. They vary in l ength <~nd complication to somP 
extent independently of the size of the worm, but never quite 
cove1· the back . The :first fl,ppears with great regularity on the 
6th foot, only in 16 per cent. being on the 5th, and only one case 
each on t he 3n1, 4th, a,nd 7th. The hn·gest gills, which may be 
composed of 15 :filaments, ;,,re only found anteriorly hom the 7tb 
to.th e 20th foot in small specimens, or as fa.r R.s the 40th in large. 

Text-fig. 60. 

Three feet of E . cmtennatCIJ (a. small specimen of Yar. viridis), showing the pro­
portions of the gills in anterior, mic1dle, ancl posterior parts of the bocly. 

F1·om this point to one approximately the same distance from the 
tail a variable amount of 1·eduction takes place, afte1· which, in the 
hinder third of the body, the gills again become large (see figure 
of hind end of body, Pl. XXII. fig. 7 and text-fig. 60), though 
never equal to those of the anterio1· end;;,. The reduction in the 
midclie region may be sufficient to cause a striking difference in the 
appearance of the animal, or, in large specimens, be not appa1·ent 
until a close examination is made. I n a few specimens the gills 
a1·e 1·ecluced to single filaments, or eYen disa.ppear altogethe1· in the 

~~ A similar pl1enomenon is noted in the case of E. i:O?'? ·esiensis by Mclntw,h 
' Challenger,' xii. p . 271. 
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middle region, reappea1·ing a.s combs of three or more filament:-; 
posteriorly. In very young spec:imens, I mm. or so wide, the gills 
•n·e ;:tll small and simple and not developed <tt all posteri01ly. It 
is thus sometimes difficult to determine a specimen of this species 
whose posterior part is missing, but generally the distinct annu­
htions of the tentacles, and the breadth and deep notch of the 
prostomium, form a sufficient distinction from the allied E . incliccfJ. 

This enlargement of the gills <tt the ends of the body i::; 
evidently connected with the habits of the \vorm, by v.rhich the 
head ;:tnd tail, especially the forme1·, ;:t1·e more frequently l)l·ought 
into contact with the fresher wate1· outside the burrow. 

The relationships of this species to those next follo·wiug <U'e 
shown in the table on p . 287. I t is also nea.rly 1·elR,ted to, if 
not synonymous with, E. ten·esiensis Mci. (Zoe. cit. p. 270), with 
which it ag1·ees in every p<\.rticulal·, except that in the latter, though 
the javv-appa.1·atus is of quite similar form, the mnnbers of the teeth 
'":re smaller, ;:mel the gills in all his specimens begin at the fom'th 
foot. These variations are not imp01·tant, and by the inclusion 
of these specimens the range of the species is extended to the 
TolTes Stmits. The species which Mcintosh cloubtfully identifies 
with E. elseyi Bai1·d (Zoe. cit. p. 286) from the Arafuu:t Se;:t, N o~·th 
Australia, agrees in every detail except the shape of the ma.ndi­
bnla.l· or lower ja,w-pla.tes, \-vhich are he1·e 1·ema.dmbly short in 
p1·oportion to the length of the upper. In the hea.d and it:-; 
<t.ppendages, feet, setre, gills, ;:tncl their distribution the species a1·e 
ident ica.l. 

Similarly the fragment named by :Mcintosh E . bctssens·is (Zoe. cit. 
p . 298) has featm·es peculiar to E. jlctccidc~ in its large posterior 
gills, annulatecl aJ\al and dorsal cini, <tnd golden three-hookerl 
<LCicular setre. An extension of range to include the Bass Str1-1,it::; 
cannot, h owever, be held proven until better evidence than th::~,t 
nfforclecl by t-t single f1·agment c;:m be adduced (but see note t:Lt 
'bottom of p1-1,ge 312, which gives the required conobm:ation). 

Eu~rcE INDICA Kbg. (Plate XXI. figs. 9- 12.) 

E~~Jnice con,qestctJ lVIarenzeller, " Sucljapanische Anneliden," 
Denkschr. Akacl. Wjen, xli. 1879, p. 134. 

This species, first 1·ec01·decl by Kinbe1·g hom Banks' Strait ;1', 
<:tncl later by Grube hom the Philippines, Marenzeller from the 
::;outh of J apan, and Gravier from the R ed Sea, is represented in 
these collections by more numerous and larger specimens than in 
<1ny of the above mentioned. The largest measures 75 mm. x 
4 mm., and is one of the five of nea.r ly equal size collected from 
nmong sponges &c. at low spring-tide level in Ohuaka Bay. F rom 
the western side of Zanzibar come two specimens, one nearly <18 

la,rge as the large Ohuaka Bay exan1ple a.ncl one smaller, while 

~' Acconlil1g to 1\fc i11tosh, Zoe. cit . Presumably Straits of Ba.nca to the west of 
l':)umatra are meant, not t he Banks' Strait off the Canadian nor th-west. 
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vVasin Harbour yieldecl seven, of which four are q·u:ite small 
( 1 mm. or so b1·oad) and the rest intermediate in size between 
these and the specimens f1·om Zanzibar. 

In the Mal eli ves six very small incomplete specimens ( measm·ing 
1·5 mm. in breadth) were dredged from 30 fathoms off Suvadiva 
Atoll from a rough stony bottom. These m·e interesting in tha.t 
they a1·e sexually mfl,ture in spite of their size and the undeveloped 
state of their gills, of which the lR-rgest consist of three or four 
filaments anc1 do not by a.ny mea.ns cove1· the back. Three of 
these specimens are clistended with la1·ge ova and three with 

• sperm. 
Fom·, 1 mm. ~vide, from 20 fathon.1s off North Mahlos Atoll, 

with small gills and an aht:mdance of yellow-bro-vvn pigment. 
Another, still smaller and with gills of only two filaments, was 
ch·edged in the northern part of Minikoi h1,goon from 7- 9 fa.thoms 
of wate1-, and t ·wo very small fragments ·were dredged off Mahlos 
hom 23 fathoms, bottom sand, stone, and weeds, and off Fadiffolu, 
12 fR.thoms, bottom hard sand and sponge. 

The form of the body is, as usual, characteristic, and notably 
<liffe1·ent from tha.t of E . Cbntenncbtct and E . ?nlt,1'1'Cl!;tj'i in the smallnes:s 
of the prostomium and nanowness of the buccal and first two 

Text-fig. 61. 

a. b. c. 

x5 

Bec.:tions of holly of E . indica. 

a . Through buccal or succeeding t\YO or three segments. 
b. :Jlirldle of gill-region. 
c. At 1 length of body. 

l!'rom a full-sized specimen ; the smaller one:> are rounder . 

abranchife1·ous segments. The only cylindrical portion of the 
body being thus inconspicuous, the whole appears flattened. The 
broadest and flattest part of the body is not fa.r behind tbe 
head, near the beginning of the branchiferous region. These 
proportions are shown in Pl. XXII. fig. 9 and text-fig. 61, which 
t·epresent the condition of a preserved specimen >i'. It was notecl 
at the time of killing that the slender anterior end is especially 
cont1·actile in this species . 

... ti_s 1·egards colour, notes made f1·om the living an:imaJs give the 
following variations :- A fair-sized specimen from Ohuaka was 

'i.' Iu compar~ug ~ltese figures \rith that gi_ven by Gravier (l. c. pl. xiii. £g. 70), it 
must be bome m mmd that \"ery small speCJmens such as the one he examined are 
hn· less contractile on killin~ than are the adults. 

~ 
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nearly colom-le~:-; but for the 1:ed gills and bloocl-Yessels <md, 
posteriorly, the g nt . Others, including specimens from Wasin 
H arbour, of n ead y the same size, were of R. ligh t brown colom· 
ante1·iorly, somewhat darker in the intersegmental grom·es, but 
nearly all the preserved specimen::; n,re now pmctically coloul'less. 
One specimen shows mottling of brown pigment anteriody fi.S fn.r 
back as the middle of t he gill-region. 

The prostomium is normally somewhat conical in shape, with a 
\ely small notch in its anterior b01·der, though i t is deeply grooYed 
below (Pl. XXI. figs. 9 & 10 and text-fig. 62, b). I n two out of the 
ten la1·ge African specimens specially examined it was, ho\veYel·, 
as h1·on.cl distall~' ns nt its base, ~1,ncl in t>m othe·rs, f\S in one of the 

Text·-fig . 62 . 

I 
I 

a. 

c. 

b. 
Head:; of t.lm' l' specimens of E . indica, two of which (c~ and c) ttl'e of 

abnormal shape. 

The figure show" al,.;o ntriations in the peri~tomium and i1J the thicknes~ of 
the tentacle~. 

small MalcliY<"Ul e~amples, its mm·gin was quite enti1·e. Colllpm·e 
the drawings in text-fig. 62. The eyes are large and of the fol'm 
of a l'Otmclecl triangle. The tentnclcs in all examples al'e quitt' 
smooth, without trace of ringing. 'llte :-;mooth tentacnltu· cin·i Hl'e 

1·ema.rkably long, extending usually beyond the ante1·io1· b01·der 
of the buccnJ segment, and in some cnHe:-; eYen to the hont of t he 
prostomium. TheP.e p1·oportions :n·e khown in text-fig. 62 nn<l in 
Pl. XXI. fig. H. 

The jaw-appamtus is characte1·i;:,etl hy the small size, delicacy 
nncl calC<'ll'OOUH composition of its plate~, and by the asymmetl'y of 
the g1·eat clentals. As jn E . anteHaata. E . 1:ittatct, and certc~i11 

• 
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others, the posterio1· left crescentic plate lies alongside nud 
a.pproximates to the size and shape of t he gren.t dental. The 
numbers of the teeth :1.re fairly large, they being especially snmll 
:md numerous on the crescentic plates. The following f01·muln_. 
give their variation:-

9-9: ?+ 7- '? 

10- 8 : 8 + 9-l:~ 

9-11 : ll + 10- 1~ 

ll - 11: ? + 9-? 

The asymmet1·y of t he gteA.t dentals exi:-;t:; even ·when the 
numbers of the t eeth they bea1· ::o.~·e the same, <'I.S was the case in 
the specimen from which text-fig. 63 w::~,s p1·cpa.red. The lowel' 
ja.ws cu·e almost entirely calcl'l.reous in compoRition n.ncl their ellll · 
plates m·e indented. 

T~xt-fig. 63. 

/ 

Upper jaws of n full-gro\\'n specimen of E. i:nJ,iaa. 

Left autorior plate moved upwards from the natun1l position. 

The feet a1·e comparatiYely long and slenclcl' with long seta~. 
<-UHl :1.1·e well sepa1·ated h om each other. The dorsal and ventral 
cini are well developed, but not annulate•l. L:wge gills cove1· 

PRoc. ZooL. Soc.-1904, VoL. I . No. XXI. 21 
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the n.ntel'im· third of the Lody (Pl. XXI. fig. 9), commenci11.g in 
all these specimens on t he tb,ircl foot, except in tl;te case of three 
sma.ll specimens from the Maldives, in \~hich the first branchi- · 
fe1·ous foot is the fot~rth. In fa~r-~ize0, specimens the gills extend 
hom the 34th up to the 50th foot; and in one cas~· sixteen 
p~\i1·s of 1·udimenta1-y gills follo·wecl this lattet· point. The maxi­
mum number of filarnei1ts. is hom ten- to twenty, this variation 
being normal in large specimens, hut pne, also of fair size, had 
gills abnormally small and eomposed of onl3~ seven :filaments. In 
all the smaller ::specimens the gills are siniple1·, a.s mentioned above· 
n.nd ~.s in Gnwier':::; specinien. The setre a.re as described by 
Gravier and othe1· authors, the acicuh being simple at the point 

, · Text~fig. 64. 
• • 

• 

X 18. · 

. .B'ect of E . i-nclica, showing maximum development of g ill. 

:mcl::Jlightly bent upwn.rds. The a.cicula.r hooks are exactly like­
those of E . cmtennctJtcv and E. ?n'Lt'r?··ctJyi, but often occur in greater· 
numbers than ever in the forme1·, the occm·rence of four in one 
foot being quite common. The compound setre never have a 
third hook in this species, but the pointed ending of the wing 
is very ch<:n·acteristic. Figs. ll & 12, Pl. XXI., illustrat e these 
features and show the cliffe1·ence in the form of the compound 
~:>etre from the postel'ior feet (if. a and a) . . 

The most distinctive feature:::; of thi~ species are shaJ·ecl by 
E . congesta M::~,renzeller, from the south of J apan. The differences 
::we that the prostomium of the latter is " moderately deeply 
indented," the jaw-a.ppa.1·atus shows slight differences in having 
fewer teeth, and the gills do not appear until the seventh Dr eighth 
foot. Such differences are easily a,ccoun.ted for as individu1-1l 
v:n·iations, and ·do not co'mpare at all Virith the importance of th~h­
points oi resemblance. The species a1·.e alike in the co1!.'Yl1l'. and , 
fom1 of the body (so f::t1· as these fl,re described by Marenzeller)7. , 

~ . . .. 
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the length and smootlmes. of the tentacles, and every detail of 
the feet and setro. The jaw-a.ppa.ratus shows cbara.cteristic­
l'esembla.nces in its yellow colour, in the size and posit ion of the 
left azygos plfl,te, alHl in the whole structure rtnd composition of 
the lo"-el· jaws, of which Mn1·enzeller'~ rep1·esentation CR,llnot be 
:-;urpftssecl ~LR ::t likeues:-; of the same pads in the present example~ 
of Eunice indicct. 

This exten~ion of the l'<tnge of the specie~ f1·om the Red Sea to 
the :-;onth of Japan i:-; st1·iking but not without 1wececlent. 

E uxiCE SICILIESSIS C.h·. (PhLte XXII. figs. 8, 9.) 
Eunice validcft, Gravit-l·, op. cit. 

This highly speci~~lisc(l ;:1I1cl almost cosmopolit~m species is 
found appar ent ly ,v·lte1·eve1· limestone suitn,hle for its borings 
occurs, and so especially in the c01·al regions of the tropics, where 
it~" abundrmce mu::;t be <ln importa.nt item in the list of causes 
tending to the disintegnttion of living c01·al <HHl coral-r ock. In 
E ast Africa it occtm; whereYer coral grows, <mel so is r ecorded 
f1·om e,-ery locality whe1·e ' l collected, in<:lnding the shore of 
Mombasa I sla.nd (one sm~1 ll specimen), and from n. depth of 10 
fathoms in Wasin H arbom·, with the notable exeeption of O~i'l1aka 
Bay, where no cm·al occm·F-:. Dr·. E . P . Wright l)l·ought fragments 
of 1t large specimen from the Seychelles in 1868. . · 

In the 1\llalcliveF-:, as would be expected from the ctbundance of 
soft reef-limestone and growing coral, the worm is very common, 
heing recorded from the following stations :-

Reef andsand-fl.ats of Hulule, 1\'[ale Atoll; seven . pecimens and 
fragments. 

N o1·th Male Atoll, 25 and 35 fathoms; three specimens. 
Minikoi Atoll, from the lagoon sand, tlwee ; l\nd froni the 1·eef 

under bouldeJ·R, two. · 
South Nilanclu, 25 fu.thoms, hard bottom; one speci:inen. 
Suvacliva., 28 fathom~, hom dead coral ; one specimen. 
From ~1ahlos Atoll, 20 fathoms, we1·e collectecl f1·agments f1·om 

among sn_nd ancln1bble. 

On splitting a block of g1·owing COI<1l: or· block · formed by recent 
growth, in very many cases two or· tm·ee dull green cords stretch 
across the fissure. The1·e are portions of :1, • ·pecimen of thi:-; 
~pecies, the bunow of which is so long and tortuous as to be cut 
n.e1·oss two or three times by any split thong] ' the block. The 
bmTOW has a delicate pn.rchment-like lining, nt least in some cases. 
The worm is a.lso able t o burrow in the soft surface of the reef­
edge on the east coasts of Zanzibar. 

It is rema1·ka.ble that none of the Ma.ldi nm specimens attain 
to the large size of ::;everal of those from East 1-Vrica., and the 
majority of them are <'tbont half this size. The largest E a. t 
Ahican examples measure 5 or 6 mm. in b1·eaclth, and such a. 

2I l¥ 
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specimen would attain to a length of 600 mm. at least, though 
accurate measurements were rendered diffictut by the impossibility 
of extra.cting a complete specimen from so long and tortuous a 
bm·row. An incomplete specimen in spirit measured 3 mm. in 
width and 150 mm. (comprising about 225 segments) in length, 
and yet none of the gill-region is present. 

The colour of the living animal, but l'Oughly noted by Clapa.rede 
?tnd Ehlers, is somewhat vari~tble. The first thi1·d or so of the 
body-length is of a dirty opaque white, the gill-region is slaty­
blue or dull green, a tint which appeared to be due to that 
of the gut, and finally the posterior part is white again. The 
tentacles are white, but the prostomit1}Il , and peristomium are 
light brown, which t int usually. sooii di~s· ~6ut. There is often a 
hand of opaque white pigment between -t'h:e,1\pases of the nuchal 

'\ , 

cirri, ::mel the brown parts may ·or may not be· cover ed with small 
white dots. In a large specimen dredged in W asin H arbour, the 
bro·wn coloration, in life, was quite unif01·m, and extended over 
neal'ly the whole of that part of the body which is usually whitish. 
In some specimens the prostomium and buccal segment are very 
cla,rk brown, almost black. As noted by Ehlers, the white body­
pigment becomes a yellow-brown in spirit; but some specimens, 
large and small, are now nearly colourless. 

A complete account of the anatomy and principal variations 
of this form ma.y be found in Ehlers's 'Borstenwiirmer' and 
Claparede's ' Ann elides du Golfe de N a.ples.' Grube, in the 
'Annulata, Semperia,na,,' remarks on the variation in distribution 
and size of the gills (which in some of the Philippine specimens 
were longer than in those of the Mediterranean) and in the pro­
portions of pro- a,ncl peristomia, these facts being the same for 
the specimens from the eastern side of the Indo-Pacific Ocean. 
Finally, Gra.vier redescribes the species under the two names 
siciliensis and val,ida; and Ehlers descrihes very fully a very nearly 
allied species E. leucodon *, giving figures, of which nos. 1, 4, and 
10, of the general body form and the lower jaws, sel've excellently 
for this species. · 

Gravier separates his Red Sea specimens into two species, 
na,ming a single small example E . siciliensis) while for the rest he 
institutes t he new name E. validc~;. The differences upon which 
this distinction is ba,sed are (1) the length of the gills, which is 
proportionately about three times as great in the latter as in 
the former; (2) the proportions of the head; (3) the presence 
of pigment in the a.nterior part of the body of E. validc~;. All the 
specimens seem to have been small, the single colourless siciUe?'lJsis 
individual having a maximum breadth of only 2 mm. The feet, 
setre, and jaws are a.bsolutely identical in both. An examination 
of the large number of specimens contained in these two collections 
shows conclusively that these points are variable in the species, 

~:~ Polycbc.etcn d.es m.agellanischeu nnd t:hilenischen Strancles, p. 128, figs. 1-10. 
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~Lll stages occurring between the 'valicla' and s·iciliensis types. 
Indeed, this was noted long ago by Grube in the ec1.se of t he 
featm·es (1) and (2), and variations in the colour of living examples 
are given above. In spirit, colom·less specimens are not common, 
but shades of light and clark brown. are numerous. 

Gnwier's figm·es (pl. 13. figs. 71- 82, and text 130 and 134) are 
excellent illustrations of the species and the extremes of its 
variation. 

Ehlers's South American species JJJ. leucoclon differs in ( 1 ), as the 
name implies, the broad white band surrounding the plates of the 
upper jaw and the almost completely calc;;t,reous composition of 
the lower; (2) the shortness and ringing of the tentacles. The 
mottling of the body-_pigment and other small differences may be 
found a.s variations in JJJ •. siciliensis ; but I do not find in these 
collections any specimens the tentacles of which are shorter t han 
one a.nd a half times the length of the prostomium, or the upper 
jaw-plates of which are not quite black with but a narrow and 
inconspicuous white edging. Ringing of the tentacles may o1· 
may not be developed. The points of agreement between the two 
species so preponderate ovei· these small, but constant differences, 
tha.t it seems best to follow out Ehlers's o•vn suggestion and to 
regard his specimens as belonging to a local variety of the cosmo­
politan species E. siciliensis. 

Cla.pl1.rede and Ehlers (Borste1nvi.irmer) figm·e compound setre 
with elongated articulated pieces, whereas Gravier's figures (of 
both varieties) show short trif-l.ngul::n· hooks as in Ehlers's figures 
of the le~woclon variety. These setre va.ry considerably, those from 
anterior segments differing from those found posteriorly in the way 
sho,,·n by figs. 8, ct & b, Pl. XXII., which represent the extremes 
of the forms met with. Those of the hinder feet are much the 
stouter, as here commonly one compound seta is found alone. 
Comb and acicular setre are entirely absent from all these speci­
mens, even in cases wher e two acicula occur in a few feet. Their 
absence forms a very definite distinction between this and others 
which have simple gills, e. g. E. schizobm;nchia Clap.;*, E. ma?·en­
zelleTi Gnwier t, and E. cirrob1·ctnchiatct Mel. t. These three 
species indeed show none of the other features of specialisation 
which make E. siciliensis so well marked a. form. 

Several specimens, e. g. four from Hnlule, Male Atoll, and one 
from Minikoi reef, show rema,rkable papillre distributed over the 
three middle tentacles, as shoV\rn in fig. 9, Pl. XXII. Possibly 
these are connected with the "papilles en forme de domes su1·-

* O:p. cit., S.uppleme:Jt, 1870, p. 30, and p1.1i. fig. 6. This species has been r egarded 
as-. synonymous with E. siciliensis by lat er ·workers. Though Claparecle says nothing 
about its jaw·apparatus and lays emphasis up011 probably Yariable features such as 
col om and proportions of t he buccal segment, the presence of t hese setre remai11s an 
indubitable distinction of quite specific importance. 

t Op. cit. p. 230. 
:t 'Challenger' R.eports, vol. xii. p. 277. It is r emarkable that no specimen of so 

common and w1clely distribntecl a S}Jecies a£; E. siciliensis occunec11n the 'Challenger' 
collection. 
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·baisses" which Olapar ede mentions and figures (pl. 2. fig . 5 P). 
P erhaps these o1·gans are eversible, or have here become hyper­
trophied. 

The means by which t.he long and tortuous btu·rows are made 
f-tre still unknovvn; the principal suggestions being (1 ) by aiel of 
::~,n acid secretion, (2) by the mechanical action of the ja.ws. While 
in the Maldives, Gardiner repeatedly tested the effect of the 
bodies of boring R.nnelicls upon litmus-paper without finding any 
acid reaction, a result identical ·with Mci ntosh's observations on 
Polydo?·cr, ;;, . I ndeed, it is not easy to see how an acidity of the 
body could produce any effect beyond enla.rging the diameter of the 
bm·row·, which is never found larger than the body of the wor m 
it contains. The supposition that an acid secretion aids the action 
of the jaws is negatived by the calca.reous composit ion of the 
lower plates, the only parts the action of which could conceivably 
produce the results seen. The size and gouge-like shape of these 
strongly suggest their use in cutting out the canal by a rotary 
motion· of the head. The softness of orclina.ry reef-rock and the 
pm·ous natm·e of cora1 make this hypothesis a po. ·sible one. 

The mode of life of this species would, if known, be of great 
interest. Is it usually possible for the head to come to the 
sm·face to seek food, or does it, as seems physically necessary, and 
as is indicated by t~e absence of gills anteriorly, remain usually 
at the deep end of the burrow? Can the boring sponges and algre 
pa.1·asitic in corals afford an app1·eciable amount of nutriment to 
tbe worm? 

Genus NrcmwN Kbg. 

As Eunice b·l£t 1vitlwut gills. 

The species of this genus are but few in number, and seve1·al 
of the names a.pply to species not yet properly described. Of 
K inberg's three species upon which the genus was founded, two 
are very probably, as Grube notes, specimens of JJJ. siciliensis; but 
the third 1Y . cincta, which possesses acicula.r setre, is probably ::~. 
true 1Vicidion, a.nd the shortness of its tentacles indicates the pro­
ba.ble identity of this P acific form with that from E ast Africa.. 

The species of which cettain identification is possible m·e but 
fOlw in number, viz. :-

1Y. kinberg'i H . E . ~Tebster, Bull. U.S. Nat, Mus. 25, 1884. 
1V. bc~lfo~£7·icma, Mci., 'Ohallenge1· Reports,' xii. 1885. 
}l. b?·evis Ehl., ' Florida Anneliclen,.' 1887 . 
~Y. eclent~£l!un~ Ehl., Die Polycha-ten des mag ell. uncl chi!. 

Strandes, 1901. 

Of these 1Y. eclent~bl~wn is distinguished from all tbe other species 

'1.< A11uals & l\fag. N. H. ser. 4·, vol. ii. p . 276 (1868) . 
• 
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in the ch:1.racter of its j[l, ws,' whose structure :1.pproxim:1 tes to those 
·Of Ettflnice siciliensis. 

NICIDION GRACILIS, sp. n . (Plate XXII. figs. 10, 11.) . , 

Body slende1·, divided into t·wo parts, wkich d{tfe?· in the p1·o­
po1·~ions of thf}it segrnents and the. ch.aracte?·s of the feet tlwy becw. 
P1·9storni1~rn l;1·p,ad, slightly notched in fi·ont; tentcwles skorJ,, the 
middle, one p?·ojecting very little beyond the a?~te?·io?· oO?·cla?· of the 
]J1'0sto?~~ii~'?11J. Byes lcwge, hcdf-moon shaped. JcHvs of the ~~s·tutl 
fm·m, grec6t dental plates 'With C6bM~t six teeth eC6Ch. . 

Setce of the ~~s~"al type . . 
Allied to N . brevis Ehl.;;c, b~~t differs ·in slendenLess of body, 

sho1·tness of te.ntacles, and othe1· cha1·c~cte1'S. _ 
Three specimens, of which the two l<'l.rgest want the hind end, 

vYere dredged in \Vasin Harbour. .. :' 
The body is very slender jn proportion to its length, the longest 

fragment measuring 15 mm. by 1·5 111m., a)1cl consisting of sixty-five 
segments. The single complete specimen is unfol'tuna.tely unde1·­
going regeneration of the hincl end, and so is useless as a compm·isolJ . 
v . 

All three are of approximately the same breadth. 
In life the anterior h[l,lf of the body is colm.u-ed red-brown by 

dots of colour on a. whitish or pink ground, the posterior pa1·t 
being neal'ly colourless but for the black gut. In one specimen 
two white collars were formed by the peristomium [Lnd setigerous 
segments three and four, and a white spot occurred in the middle 
.of each segment just behind the intersegmental groove. In spirit 
the specimens are a unifonl1. dull light brown, bnt one is darker 
and redder anteriorly. 

Two of the specimens were infested with a parasitic Syllid, the 
fi1·st by one, the second by seven examples ; this specie:;; was found 
n.lso on a N emertine and a Polynoid, and will be cl escribed in clue 
.course. The head of the Syllicl is buried in the space between 
two adjacent pa.rapodia. 

The head is nearly as broad as the rest of the body, the bl'Oallest 
pm·t of which is about 4 . mm. behind· it. Both 1-ing~ of the 
buccal segment m·e fau:ly long, the second being about half as 
long as the :first. These and the next four or :five segment~ a.re 
nearly cylindrical in section, but the next twenty-five t nTe 
:flattened dorsally and especially ventrally, and become very sh01·t . 
These thirty anterior segments form a contrast to the succeeding, 
both in their own proportions and in the feet they bear (see text­
fig. 66, p. 329). The remaining segments are highly a1·checl 
dorsally, though the vent1·n.l :flattening extends to the G.uus, an<1 
are from two to three times as long as those of the anteriOl' 
region. Tl1e bl'Oaclest pa.rt of the body is about the miclrlle of tl1e 

* 'Florida Anneliden.' Results of dredging by U.S . Fish Com m. SR. ' Hiake.' 
Harvard, 1887. 

t This nnmber is neal'ly constant in all three examples. 
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first r egion. whiclt narro"8 slightly to its posterior end, and the 
rest of th t> body 1·etains this slight ly decreased breadth to n ear 
t he anus. The .figm·e of the worm (Pl. XXII. fig. 10) gives these 
proportions ;t.nd 'illustrates the diffe1·en ces between the t wo part s 
of the body . As h ere shown, t he el1nnge is quite sudden at the 
point given . 

The prostomium (Pl. XXII. :fig. 10) is nearly as broa cl ns the 
huccal segment nnd slightly notched anteriorly in the usual wny. 
The tentacles :u·e smooth, short nnd thick, the longest projecting 
but \elT little Leyond the edge of the prostomium. The eye. nre 
large and deusely black , of a hnlf-n1oon shape, or slightly crescentic 
from some poiuts of Yiew. The tent:1-cnlnr cirri are remnrlmbly 
small n.nd sletHlm·. 

The uppm· j:\w-phttes a.re of the usua.l type, the only notice:~ble 
features being t he bluntness of the teeth and the length of t he 
supports ::tt th e base of the great dental plates . AR wonlcl he 
expected h om t he small size of th f\ worm, the plates are delicHte 
ilnd of n, light hrown colour, but rnlcnreons matter is not Yi ible. 

Text-fig·. 6fl. 
' 

• 

U ppC'r nncllower jaw-plates of Niciilrinn gntcilis. X 60. 

There are t ·wo black crescentic pamgnaths, one on either side­
aboYe and exterior to the crescent plates. The lower jM,·s can 
scarcely be ra11ecl plates, they nre so delicate and flexible. T he 
shapes of all these parts are show:u in text-fig. 65. 
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The feet of t he anterior part of the body project considerably, 
those of the post erior very litt le. 'l'he former appear to be thicker 
distally than at their bases, owing to the breadth and thickness of 
the lips of the seta-sac and to the swelling of the ventral cirri to 
an egg-shape, the broad end being the distal. The posterior feet 
are a.s usual pointed a,t their tips a.nd have small, scarcely visible 
ventral cirri. I n this way is cansecl the more striking of the 
differences bet·ween the anterior and posterior parts of the body, 
the change taking place quite rapidly at the point mentioned, 
at which also a two-hooked acicular seta first appears. In the 
anterior feet t he dorsal cirrus is long, projecting beyond the end 
of the seta-sac ; posterior]y it is very small (compare the figures 
of the feet in t ext-fig. 66). 

Text-fig. 66. 

Anterior and hinder feet of Nicidion !J?'C!Oilis. X 60. 

The setre are numerous ancl p1·oject well ::~.nteriorly when not, 
as is frequently the case, broken off level with the end of the 
seta-sac. This is the case almost always posteriorly, ·where usually 
only a few comb-setre are found projecting. All are of the usual 
form and their details are given in fig. 11, Pl. XXII. 

There is a single pair of short and slender anal cirri. 
This species is very closely 1·elated to JY. brevis Ehlers, from 

which it is distinguished at once, however, by the slenderness and 
anterior compression of its body, the shortness of its tentacles, 
and form of its teeth. The resemblances between the two species 
are certainly more striking than the differences, comprising the 
smallness of the tentacular cirri, br oad featm·es of the jaw­
apparatus (including apparently the rema.rkable delicacy of the 
lower jaws), structure of the feet and setre, and the characteristic· 
differences between those of the anterior and posterior portions of 
the body . 
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EXPLA~ATIO:N OF THE PLATES. 

PHTE XX . 
. 

Fig. 1. Ennice afJ·a.(p. 2.89) . Dorsal view of the anterior end of a. medium-sized 
Chuaka. specimen. X 3·5. 

2. Side Yiew of the same, showing· positio.ns of the anterior feet and relations of 
pro- a.ud peristomia . . 

3. Ontli~1e of hea.cl ancl its appendages of a larger specimen showing the com-
paratively smaller size of these parts, to same scale. . 

4. Lower jaw-plates of a young specimen, which are transparent enough to show 
the structure of the chit inous parts, the calcareous end-plates are well 
cle,·eloped. Of text-fig. ¥, p . 293, wh ich is from an olcler specimen. 

5. The bases of the tentacles and eyes, as seen wl1en the anter ior border of the 
peristomium is drawn back e.=eye, ,q1·.=groove, t .=teutacle. 

6. A large complete :iVIaldivan specimen of E. coccinec~ (p. 297), seen fr01n the 
sicle to sllow p roportions of bod.v &c. X 2. 

·7. Lower jaw-plates of a small vVasin specime-n (p. 300), showing the character­
istic structure of the end-plates. 

PLA.TE XXI. • 

Fig. I. Et~nice tub·[fex, adult (p. 303) . Helld and anterior part of body. 
2 . .About segment 85, region of small gills. 
3. Region of maximum development of gills. 
4. Ventral ' 'iew of (2) sl1owing secretory pads formed by ventral cirri of the 

middle pi.n·t of the body. All the abo1re X 3. 
5. Set re and lips of seta-sa.c of the 100th foot. X 50. 
6. Setre in detail. a, acicular seta from hind body, the guard is broken away 

as iu the majority of cases ; b, knife-ended compound seta from t.he 20th 
foot; c, hooked compouncl seta; cl, two comb-setre. 

7. The jaw-apparatus of the youngest Sl)ecimeu. X 18. 
8. Setre of a. young specimen. 

a and d, two forms of acicular set~, from the 35th and 20th foot respectively. 
b and c, compound setre. , 
e, an aciculum. 

9. Etm'ice inclica (p. 318) . Head and anterior end of a. full-grown specimen. X 4. 
10. V cntral view of the head, showing grooves of the prostomium. Parts of the 

end-plates of the lower jaws prqject from behind the border of the pro­
stomimu. 

11. Group of setre of the 50th fo·ot in, sit~~, showing the relative positions of the 
cli1t'erent kinds. X 37. 

12. Isolated setre : a, compound seta from 80th foot; c, compound, and b, comb­
seta from the 20th. 

PHTE XXII. 

Fig. 1. E 'tmice antennccta (p. 312). Anterior end of a large Zanzibar specimen which 
was less contracted than usual. X 3. · 

2. Head of another S}lecimen in which the Jlrostomium and peristomium differ 
in form from the above and the tlorsal cirri are not m oniliform . . X 6. 

3. Ventral vie,y of the head, showing the grooved palps (Chuaka specimen, n r. 
v i1·idis) . X 8. 

':1!. Lower or man<libular jaws, showing partly calcareous composit ion &c. 
5. An aciClllum with bifid distal encl. ·x 280. 
6. Compound seta from a. posterior foot (the 80th), in which the end-piece ha.s 

three hooks. X 280. 
7. Posterior view of a Chuaka. specimen (var. vi1•iclis), showing la1:ge posterior 

gills, annulated anal cirri, &c. X 10. 
8. E~mice siciliensis (p. 323). Gomponnd setre, showing the extreme shapes 

m.et with: a, from an n.nterior (5th) foot; b, from a posterior foot. 
9. A tentacle covered with papillre distally. 

10. Nicidi01~ g·l'acilis (p. 327). The anterior a.ncl part of the posterior division of 
the body. 

ll. Setre of the sam e :-a, capillary ; b, compound; c, comb; cl, acicular hook-seta, 
projecting from foot . 




