2maR BHL

Biodiversity Heritage Library

https://www.biodiversitylibrary.org/

Proceedings of the Zoological Society of London.
London :Academic Press, [etc.],1833-1965.
https://www.biodiversitylibrary.org/bibliography/44963

1904:v.1 (Jan.-Apr.): https://www.biodiversitylibrary.org/item/99486

Article/Chapter Title: Marine Fauna of Zanzibar and British East Africa,
from Collections made by Cyril Crossland in the Years 1901 and 1902.
The Polychaeta, Part 3

Author(s): Cyril Crossland

Subject(s): Annelida, taxonomy, Indian ocean

Page(s): Text, Text, Text, Page 287, Page 288, Page 289, Page 290,
Page 291, Page 292, Page 293, Page 294, Page 295, Page 296, Page
297, Page 298, Page 299, Page 300, Page 301, Page 302, Page 303,
Page 304, Page 305, Page 306, Page 307, Page 308, Page 309, Page
310, Page 311, Page 312, Page 313, Page 314, Page 315, Page 316,
Page 317, Page 318, Page 319, Page 320, Page 321, Page 322, Page
323, Page 324, Page 325, Page 326, Page 327, Page 328, Page 329,
Page 330

Holding Institution: Smithsonian Libraries
Sponsored by: Biodiversity Heritage Library

Generated 18 February 2020 1:24 AM
https://www.biodiversitylibrary.org/pdf4/105984200099486.pdf


https://www.biodiversitylibrary.org/
https://www.biodiversitylibrary.org/bibliography/44963
https://www.biodiversitylibrary.org/item/99486
https://www.biodiversitylibrary.org/pdf4/105984200099486.pdf

This page intentionally left blank.



1904 vol L PLXKX.

b
oo

e

(E AFRA.
QOCCINEA.

15 BTN

i 0

76



B7.51904 wvol.I. PLXXL

7 ...__. ;

o : wr o .-... [
....” ”_.,.i...._“. u.._rl,...._m... L_m:r.l...._.. u" }
v i

{ublh scoetamy-

C.Crossland del

-6 EUNICE TUBIEEX, fall growm.

g-12. E. INDICA.

7. B E. TUBIFEX, youug.



PZ.51904 voll PLXXIL

TR A i I "
SO el T L A
( B S e ¥ A AT -
- ; o ) [ i i e
T SRR A Pl o ol e il i -1
i YR S R SRR ARl ;-
s b cE

Er ':._.. ‘] ; e gl
= g ey Tt ol i
; : i 1
Ly

A

1'|I X,
r
1
Ll
J-F.- F - -
B

e

iy

LWL Eif ol
ks ;.ﬁi: H

i

s
s

o b
i

e ¥
Ll r b 13 1

i s i T

G.Croasland del. | | | Huth scoetimp.
1-7 EUNICE ANTENNATA. 8,9 E.SICILIENSIS.
10.11. NICIDION GRAGILIS.



1904. ON THE MARINE FAUNA OF ZANZIBAR. 287

4. The Marine Fauna of Zanzibar and British East Afriea,
from Collections made by Cyril Crossland in the Years
1901 and 1902.—The Polychweta. Part I1II.*  With
which 1s incﬂrpm‘uted the Account of Stanley Gardiner’s
Collection made in the Maldive Archipelago in the
Year 1899. By Cyrin CrossLaxp, B.A., B.Se., F.Z.8.,
the Gatty Laboratory, St. Andrews,

[ Received December 15, 1903, |
(Plates XX -XXII.T and Text-figures 43-66.)

Genus EuNICE.

The species fall into the following groups, of which A contains
the greater part of the genus:—

A. Generalised species with tentacles of moderate
length, jaws of normal form and constitution,
Lnli::. we}] developed in the dlhllt, and set® of the
usual kinds.
a. Gills continue to hind end of the body.
1. Gills begin about feet 3 to 8, complex but
small 1 proportion to size of be}d
1. Quadripartite prostomium, gills ﬂf up to
30 filaments, and characteristic setee ... I, aphroditois, p. 288.
6. Bifid prostomium, gills of about 8 fila-
ments, and set@ of quite general form . K. grubei, p. 288.
2. Galls begin between feet 15 and 20, attain
to from 4 to 10 filaments anteriorly but
are simpler p-;mt{:riurl'.f. Seta of general
(3] 1 g = e . FE. afra, p. 289.
B. Gills oceur m‘.ul_v, on the anterior third of the hody.
1. Begin ahout 6th to 9th feet. Body-
form characteristic .............ccoereion. E. coccinea, p. 297.

B. Forming tubes of characteristic structure and
material. Otherwise very like members of
group A.
1. Compound set® with sword-shaped articulated
pieces anteriorly, sickle-shaped posteriovly ... F. tubifex, p. 303.
2. All compound seta ot the latter form ............ . Sloridana & B tibiana,
E.conglomerans § & E. gunneri (= amphihelice, &c.).
(These are the remaining species of the group.)

. With long tentacles, large gills beginning before
the 10th foot, three- hooked acicular setae, and
markedly asy mmetrical 3 JAws.
a. Head nearly as broad as the rest of the body,
tentacles deeply annulated, jaws strong
and chitinous,
1. Gills confined to anterior part of the
body . e e e S S i LT Y P el
2, Gills continued to near anus ............... K, antennata, p. 312.

* For Part 1., see P. Z. S, 1".‘!{}3, vol. 1. p. 169 ; Part 1I., 1908, vol. ii. p. 129.
‘1‘ For explanation of the Plates, see p. 330.

T It 15 not sug;:.-'eat::d that this grouping is necessarily of more than temporary
utﬂlty but it 1s certain that 1 a natural system the larger groups cannot lu-
separated by one character alone, as has hitherto been élttl*lll]lh:{] Reasons for
laying less emphasis upon characters employed for the m.uur divisions by earlier
workers are given among the notes on variation of the species deseribed below.

§ These thI‘EE:- species are from Ehlers’ * Florida Anneliden,” 1887. FE. con-
rﬂnmmwus is very near to f, fubifexr, and 1s distinguished from all other Eunicids
by its compound setew.
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3. Head small, tentacles smooth, iﬂws delicate and

calecareous . ... E. indica, p. 318,
The remaining species of this gl uup are E vittata *‘*
E. ornata t, E. rubra .

D. Body of characteristic form, bearing gills of one
filament posteriorly ; jaw-apparatus highly
specialised. Comb and acicular sete absent ... I siciliensis, p. 323.
In the absence of a complete account of K. sehizo-
branchia Clp., this species (including K.
lencodon Ehl. as a variety, see below) is the
only member of the division.

I, Of generalised structure but gills absent.

Nicidion gracilis, sp. n,,

1. Jaw-apparatus of normal form . and others, p. 327.

. Jaw-apparatus somewhat resembling that of

ST R G e L T e e N. edentulum Ehl., p. 326.
N. balfouriana Mecl. (as E.1) and N. brevis EhL (loc.
cit.) ave the remaining species certainly known.

EuNice ApHRODITOIS Pallas.

Funice aphroditors McelIntosh, ¢ Challenger,” xii. p. 282; Gravier,
Nouv. Arch, du Mus. Paris, 1900, p. 224,

A single specimen, the posterior end of which is in process of
regeneration, from Goidu Reef, Maldives. The body is of very
nearly the same width throughout, viz. 2 em. inclusive of parapodia
and setze.

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 surtace of the bﬂd} The articulated piece of
the compound setz has been nearly always lost, but when present
it bears two hooks, and, like the acicular seta, corresponds exactly
with Melntosh’s ﬁgurea trom the Au%ﬁrahem specimen obtained
by the ¢ Challenger.” The dorsal bundle of setae corresponds with
Gravier's account in the disproportionately small number and
the long slender points of the capillary setw, and in the number,
characteristic shape, and granular surface of the combs. Sinece
these two points were not given by MelIntosh, and small variations
of the jaw-plates are not of systematic importance, the only
certain foundation for Gravier’s var. djiboutiensis is the third
very small tooth found between the longer two of the articulated
pieces of the compound and acicular setee. This difference 1s
hardly sufficient to warrant the addition of a third name, especially
in view of the variation in the shape of these teeth noted in the
* Challenger ' specimens.

Euxice GruBEl Gravier.
Eunice grubei Gravier, Nouv. Arch. du Mus. de Paris, 1900,
p. 208.

Only three fragmentary specimens occur—two, small, 3 mm.

# = T. limosa Ehlers, Borstenwiirmer, | by

+ Andrew, P. U.S. Nat. Mus. xiv. 1891, p. 277. “ Annelids of N. Carolina.”

T Thlers, ¢ Florida Anneliden.” Resunlts of nhed;ring by U.S. Survey steamer
‘Blake,” 1887.
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wide, from 10 fathoms in Wasin Harbour, Fast Afriea; and one,
larger, 6 mm. wide, dredged off N. Male Atoll, Maldives, from 39
fathoms, bottom sand.

This species is nearly related to the two following, but is readily
distinguished from #. afra by the early commencement of the gills,
and from . coceinea by their persistence to the end of the body.|

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

The body 1s flat anteriorly, immediately behind the buccal seg-
ment, though arched dorsally behind. The shortness of the
segments immediately following the head is also a feature of note.

In the smaller specimens the annulation of the tentacles 1s not
so easily seen as in the larger. These also differ in the jaw-
apparatus, which in the younger are delicate and calcareous, 1n
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 formulse of their teeth :—6—7 : 64+8—8 and
5—5: 7T4+7—9; the latter corresponding closely with that given
by Gravier.

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

It is impossible not to regard with great doubt the distinetion
drawn by Gravier between this species and Grube’s 4. longicirris
from Suez. The annulation of the appendages varies in distinet-
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, may be abnormally great,
though in one of these the cirri reach well beyond the anterior
border of the buccal segment. When a complete specimen 1s
examined 1t is seen to be true for these, as for Grube's example,
that most of the gills reach 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. 1-5.)

Eunice collaris Grube, Annulata Semperiana ; Gravier, Nouv,
Arch. du Mus. de Paris, 1900, p. 251.

Funice perriers Gravier, loc. cit. p. 232.

Funice mutabilis Gravier, loe. cit. p. 240.

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. paupera Gr. as
vet another synonym.

Proc. Zoor. Soc.—1904, VorL. I. No. X1X. 19
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being of very wide geographical distribution, adapts itself to a
raried habitat,
In East Africa the specimens were collected as follows ;—

Two large examples 280 mm. x 10 mm. over all, from the
interstices of coral, low spring-tide level, Chumbe Island,
Zanzibar Channel.

Nine, mostly of similar size, from the sand of Chuaka Bay.
Zianzibar,

One, 170 mm. X 4 mm., from muddy sand, lowest tide-level,
Prison Island, Zanzibar Channel.

One, mcomplete but apparently originally of the same size,
dredged from 10 ftathoms, Wasin Harbour.

In the Maldives:—

Two of fair size and two smaller, with fragments, from the reet
at Hulule. Male Atoll.

Half & dozen small specimens and fragments of a larger from
breaking up stones on Minikoi reef, six fair-sized from the lagoon
sand, one from decaying beach-sandstone, and three dredged from
5-7 fathoms in the southern parts of the lagoon of the same
atoll.

Fragments, in some cases doubtfully identified, from Goidu reef,
offt Mahlos Atoll, in 4 fathoms and 22 fathoms, the latter from
among Polytrema and stones; from 30 fathoms with a rough stony
bottom off Suvadiva; and on Minikoi reet specimens were found
in sand under boulders.

From Funafuti (collected by Gardiner):—Two specimens, one
from the outer reef, the other from the mangrove-swamp.

From the Seychelles (collected by Dr. E. P. Wright, of Dublin,
in 1868. The specimens were kindly lent to me by Prof.
MecIntosh):T'wo specimens of good size, 6 mm. and 4 mm.
wide.

The species is thus recorded from almost every part of the
Indo-Pacific area, from the Red Sea to the Philippines, and
occurs in almost every kind of habitat.

The examination of this large number leads to some modi-
fication of former accounts which were based on one or two
specimens only.

The colour of the hiving animals is somewhat variable, the round
or oval white spots and the collar on the fourth setigerous segment
(the origin of Grube’s name * collaris ') being often absent or but
partially and irregularly developed. The two specimens collected
together on Chumbe Island differ in this respect from each other,
and form the above arrangement, which has hitherto been regarded
as specific. The ground-colowr of both is a light yellow-brown,
interrupted in the one case by uniformly scattered minute white
dots alone, in the other irregular transverse blotches of white are
added. In neither is there any collar. The tentacles are banded
alternately with brown and white, and the feet &e. are white.
The specimen from Wasin 1s similar, but the white blotches are
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more clearly marked, and on (setigerous) segments three and four
Entlrely cdisplace the brown pigment, thus for ming a very con-
spicuous collar. An irregular, broad, longitudinal h.;l,ml extends
from the base of the median tentacle to the posterior border of
the first setigerous segment. The tentacles, nuchal and dorsal
cirri, feet, and ventral surtace are white or nearly so.

The Chuaka specimens were described in my notes as h:wit'lﬂ‘ a
colour resembling that of cocoa, with small irregular marks of |
yellowish white. The tbl’itLL[IE‘h are banded w lth white, and thn
feet &e. are whitish as above.

The above contrast more or less markedly with the appearance
of the single smaller specimen from Prison Island. This had a
dark red-brown ground-colour, approaching that of chocolate,
which throws up 1'111[11} the white spots, which are here somewhat
larger and more definite in outline than i most specimens, and
the collar, which occupies segment five. The parapodia and their
‘tppE?]ll‘.L"lDEb the tentacles and the edges of the palps are yellowish
white. Gills bright red as usual. A white mark encircles the
base ot the middle tentacle and thence extends to the back of the
prostomium.

According to Peters, the original example of the species, like
those examined by Ehlers, was devoid of markings.

So far, then, from the collar being a principal distinetion of this
species, 1t is more often absent than present *.

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

In the Maldive specimens the pigmentation cannot be certainly
made out. A fragment of a specimen of this species has been
obgerved to emit a strong blue phosphorescence at night.

The general appearance and proportions of the body, which are
very approximately constant and fairly characteristic of the species,
have not yet been described in detail. The nearly eylindrieal
anterior end 1s but slightly narrower than the broadest part of the
anterior half of the body, the position of which is from about the
eighth to the twelfth setigerous segments T. Further back still,
near its middle, the body exp&mh again, bem‘rmmg shghtly broader
yet (see text- ﬁﬂ'. 43, p. 292, and its explanation).

The segments immediately following the buceal are not markedly
longer than those composing the rest of the anterior third
the body (Pl. XX. figs. 1 & 2). The first four or five parapodia
are rather ventrally placed, so that a narrow, flat surface is
enclosed between them, and the body is strongly arched dorsally
(see side view of anterior end, Pl XX. fig. 2) at about the twelfth
segment, the parapodia are completely Lii;tEI‘ al, and the ventral
surface becomes more, the dorsal less arched. Further back still
both surfaces become nearly flat, the body sometimes being quite

* 1t 13 often absent also in Lysidice eollaris, as noted above, and in Eumnice
fasciata. Ehlers, Nachr. zu Gott. 1897,

T In all cases “sefigerons secment ” 18 meant, a method of reckoning free from
ambiguity, i

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.

Series of sections of the body of E. afira, drawn to scale to illustrate the changes
of shape in passing from the anterior to the posterior end.

a. Section of buccal segment.

b. ., of fourth setigerous segment.

(i s at beginning ﬂf '*111-1911'1-:111, i. e. segment 22,
d, ., at the middle of the body.

e, ,»  about 2 inches before the anus.

Prepared from a good-sized specimen from Chuaka.

Gravier’s figure of the prostomium and 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 tentwnhr cirri do not take so
remarkably lateral a position (compare figs. 1, 2, & 3, Pl. XX.).

According to Grube’s tables * this species belongs o that sub-
division 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 1s 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 unpaired tentacle, which is from three
to four times the length of the prostomium, is considerably
Imnn er than the other tuur 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, as was done by Gravier, the validity of whose
species will be considered later.

The jaws (text-fig. 44, p. 293) show no characteristic feature, and

# Grube, Mitth. iiber die Familie der Euniceen.
+ Ine. ¢g. two of the nine Chuaka specimens, and the Prison Island and Wasin
examples, It is clear 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 following formulse * :—

(1) 4-—5. 7+4—8.

(2). 6=7, | 1461
(3) 2—5 = 64L7.
(&) 4-5 - gL5 0

(Bl d—do 0 T He—11

The widely different formule (2) and (3) are both from the set
of specimens collected at Chuaka. -

Text-fig. 44,

X 76

Jaws of E. afra, from a large specimen from C‘huaka. In such every part 1s black
or dark brown, exeept a narrow border to the lower jaws. The end-plates of
the lower jaws are partly calcareous. Contrast the same in a young specimen,
as shown 1n Pl. XX. fig. 4, and compare the latter with Pl. XX, fig. 7, which
represents these parts in . coceinea,

The lower jaws bear oval caleareous 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,
1s 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 ot the branchiferous region, where, in the
Maldivan specimens, they are composed of the usual numbers of

* See Grube, loc. cit. p. 19,
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filaments, viz. four to six. In the larger specimens from East
Atrica 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
roughly upon the size of the worm. Thus the smallest, which 1s
imcomplete 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 :—

|

| . , - '

| Locality of Breadth of |[Commencement Maximum no. Reduced

| specimen. specimen. of the gills. | of filaments. | posteriorly to
|
|

————

Segment no.

Chumbe ... 10 mm. () = o JsF
” 3 i 10 3
| Chuaka ... .. > 19—21 | 7—38 6
Seychelles .| 6 mm. 17 o) 4—3 |
l - 4 mm. | H | 5 9
Prison Island .| 4 mm. 15 | 4 3 |
| |

e —

There is here seen to be variation between specimens of the same
size, though, on the whole, gill 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.

This variation is a great deal wider than is that commented
upon by Ehlers when comparing certain specimens from KEast
Africa with these originally named by Peters*. To explain the
fact that some specimens have gills of four filaments while others
attain to six, he propounds the theory that the species 1s sexually
dimorphic in respect to its gills, It 1s easy to 1magine a priort
reagsons for such a dimorphism, but so far as this account 1is
concerned the grounds for the assertion are of the slightest, and 1

¥ Lhlers, Nachr, zu Gott, 1897.
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am assured by Prof. Melntosh that the case of X. norvegica
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 Z. perrieri and common to most
species of the genus, affords a sufficient explanation without the
need of any special theory.

The compound setee vary in the shape of the articulated pieces,
which may be almost that of an equilateral triangle or, as is more
usual, somewhat elongated. Text-fig. 45 gives the extremes of
this variation,

Text-fig. 45.

—

X 350

The extremes of forms of the compound setz of E. afira, from spectinens from
Funafuti and from Hulule, Male Atoll. x 350.

It 1s well known that differences in the shape are usual between
the sete of anterior and of posterior feet, but such extremes as are
here figured are never met with on the same worm. Of Z. afra
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 setee 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 have set=
which approximate to the elongated type, four those which are
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hroad, two are rather less elongated, and one is somewhat less
broad. The acicular sete project more or less and so are subject
to wear in use, as a result of which the hooks and guard are not
often found perfect (when they correspond exactly with Gravier’s
figure) but usually more or less :mee;e{l The larger and posterior
hook being the most exposed 1s seen to wear away the faster, so
that in many cases where attrition has gone furthest, the remnants
of both hooks are of mearly the same size, the whole then
resembling Gravier's figure of this seta in . mutabilis.

A consideration of the ran ge of variahlity set forth above
enables us to estimate the grounds for regarding Gravier's
two species, mutabilis and perriari, as synonymous with afre Peters
(collaris Grube).

The former (Z. ¢. p. 245) differs from the examples regarded as
typical in its uniform pigmentation, the position of the eyes, and
the complexity of the gills.

The eyes are placed on the swollen bases of the median pair of
tentacles, a condition found frequently 1 these specimens of

K. afra (Pl. XX. fig. 5). (From Gravier's text and an exami-
nation of the present examples, 1t 1s evident that this appearance
18 exa l"gE'l'EltL‘d in the fig. l. c. pl. xii1. fig. 71. )

The gills are nuumﬂlh complex for a specimen of this size, but
agree in size and distribution with the above. The setz figured
for E. mutabilis differ slightly from those given for Z. collaris
(¢f. figs. on pp. 247 & 253 L. ¢.), but, as explained above, such
variations are common in this as in other species of the Eunicidee.
The ].1w apparatus calls for no remark, its formula being 4 —4 :
44-3—5. In his 11&&011pt1{m of the buccal Ht”‘ﬂlt‘lﬂ' of both
E. mutabilis and E. perriert, but not 1n that of £. collars is (= afra),
Gravier mentions a projecting lobe laterally, which is present also
in all the specimens here dealt w ith and seems rather characteristic
of the species. For its appearance and proportions see the side
view of the head figured, Pl. XX, fig. 2.

As regards the .HHIIPDSE(] new species £, perrieri, 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 similar color-
ation of the tentacles (the distal part being uniformly pigmented,
not banded) is common, though not the rule.

The groove behind the middle tentacle, deseribed here but not
lns*ntmneﬂ. in the cases of £. mutabilis or E. collaris, and figured by

Fravier on pl. xii. fig. 58, is more or less distinet in all Lhe present
specimens. Often 1ts sides are raised into distinet lips, which form
the white streak described above in the case of the Prison Island
specimen (see Pl. XX. figz. 5). The more ventral position of the
first few feet has ;Lll‘&td}* been remarked upon. The gills in large
specimens with their twenty filaments are much more complex
than any hitherto met with in East Africa or the Maldives. The
differences between the descriptions and figures (l. c. p. 234) of
sete given for K. collaris and E. perrieri are very trifling, even
more so than in the case ot £. mutabilis.
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EuNICE cocCINEA Grube. (Plate XX. figs. 6, 7.)

Fumnice coccinea, Grube, Annulata Semperiana, p. 153, Taf. ix.
fig. 1.

The tacts that this species is one of those with few salient cha-
racteristics and 1s already recorded from the Philippines, Singapore,
and East Afriea, make 1t probable that a still wider distribution
could be given were its synonymy fully worked out. Grube hints
at this 1n comparing his species with &. guildingi Baird and
H. punctulate Gr. Orsd., both West Indian forms, the descriptions
of which, however, are too hasty to be of use. 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 the body and
distribution of the gills oftfer the most marked distinetions between
this species and Z. afra, the pigmentation (as seen in spirit-
specimens), prostomium and tentacles, structure of gills and setw
being almost identical i both. The parapodia differ in being
smaller, especially posteriorly, and the dorsal cirri are better
developed in the anterior part of the body.

Full-grown specimens are of nearly the same size as those of
E. afra, but with a much greater bulk anteriorly though having
less behind. The following list * gives the sizes of the specimens
from the several localities in the Maldives :—

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

(2) Hulule, Male Atoll, reef : one specimen, 210 X 7 mm, ; also
a fragment.

(3) Off South Nilandu, from 24 fathoms: one, incomplete,
7 mm. broad.

(4) Off Hulule, Male Atoll, from reef and sand-flats: one small

mcomplete specimen, 35 mm. broad.

Fragments were also found in sand under boulders on Minikoi
reef.

The East African specimens, none of which attain to the size
reached by those trom the Maldives and Seychelles, were collected
as follows :(—

(1) Prison Island, Zanzibar Harbour, at low tide; two fair-

~ sized specimens, 7 mm. broad (at maximum).

(2) Ditto, in 3 fathoms off the north end of the island; one

specimen, 4 mm. broad.

(3) Kokoton1 Harbour, Zanzibar, 5 fathoms; a very small

specimen, 23 mm. broad.

(4) Zanzibar Channel near its northern end, 10-15 fathoms ;
one specimen, 6 mm. broad.
5) Mombasa Harbour, at low tide; two specimens, 4 mm.

Wasin Harbour, 10 fathoms; one specimen, 45 mm.
Seven large specimens collected by Dr. E. P. Wright in
the Seychelles in 1868,

e et i R

(
(
(

-1 O

* See also the table on p. 294
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The species 18 thus seen to be widely distributed, but usually
few 1in numbers.

The largest specimen shows an interesting abnormality of the
right nuchal ecirrus, by which the structure of the first foot is
almost reproduced. If the supposition that nuchal or tentacular
cirri are the remnants of reduced parapodia be correct, it is not
surprising that variations should occur in which the ventral as
well as the dorsal cirrus i1s retained. Text-figure 46 gives a
comparison between this abnormality («) and the 51,1'11(‘:1?111'& of
the first foot (b), which is here, as in most species, somewhat
reduced.

Text-fig. 46,

: b.

Abnormal nuchal cirrus (@) and fivst foot (&) of a specnimen of K. coceinea.

The very characteristic colour of the animal during life is sub-
ject to a small amount of variation. 1t approaches that described
as typical by Grube most closely in the specimens from Mombasa.
In one of these, which 1s 1n 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
anterior part of the hmh? a little beyond the last rudimentary
gill, are of a brilliant 1ed of a tint between that of blood and
polished copper, the ventral surface being similar but hghter.
This colour spreads over tentacles, nuchal cirri, and feet, but the
oills and dorsal cirri, with the exception ot 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
oceur behind this. In the posterior two-thirds of the gill-region
every segment has a white spot in the middle line and one on
ach side just above the toot.

This corresponds with Grube’s account, and, curiously enough,
especially exactly with that of his Hast African specimen. The
appearance in life * may, however, be altered by the 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 was noted from the living specimen dredged off Prison Island.
The green pigment remains visible in two other African specimens and the brown
ngment and white dots i the remainder.

[
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brown, was a dark coppery red plentifully besprinkled with lighter
dots.

Grube lays some stress upon the permanence of the colour of
his Z. coecineq in spirit, but this depends upon so many factors,
such.as exposure to light, condition of the spirit and even the
presence of other specimens in it, that great variation in this
respect 1s inevitable.

In only one of the Maldivan examples is seen the white collar
on setigerous segment number 3 which is usual in those from
East Africa. The pigmentation, which has now become brown as
in the above, is interrupted by more or less distinet white spots,
and the skin is covered by a close network of wrinkles giving the
mosaic appearance found in several species.

Text-fig. 47,

A series of sections of the body of E. coceinea, to show proportions in different
parts. Irom the largest Maldivan specimen. X 2.

a. Through second setigerous segment.

h. " middle of gill-region.
c. A the point where gills decrease in size.
d. i any part of the posterior two-thirds.

The form of the body is a characteristic contrast to Z. afra, e. g.
the body rapidly enlarges behind the head, becoming very bulky
in the branchiferous region and then slender again behind this.
The ventral surtace 1s flattened, and may become concave in the
middle line, but the body is highly arched dorsally throughout
its length, the nearly eylindrical posterior portion having very
small parapodia. The sections figured (text-fig. 47) show the
usual proportions of the body in different parts, which are also
illustrated by fig. 6, P1. XX. In some cases the body is flatter
anteriorly, but never so posteriorly.

The pro- and peristomia and their appendages vary widely in
appearance and proportions, not only on account of accidental
contractions but also varying with the size of the specimen, being
hetter developed in the smaller specimens from Kast Africa than
in the large ones collected from the Maldives and Seychelles.
The outlines given (text-fig. 48, @ & b, p. 300) are from specimens
which illustrate the extremes found in this respect. That the pro-
portions seen in fig. @ are not quite exceptional is shown by the
seven large Seychelles specimens, among which they are frequently
found together with conditions intermediate between this and
fig, b,
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Compare also the shaded and outline figures of heads of £. afra
in Pl XX figs. 1 & 3.

Text-fig. 48.

X3.

Outlines of the heads of two specimens of K. coecinea.

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

The tentacles are always ringed more or less distinetly distally
and sometimes for their whole length.

The upper jaw-plates exactly resemble those of #. afra both in
their shape and 1n the numbers of the teeth they bear, as shown
¢. ¢. by the formula 5—4 : 6 4+4—9. The end-plates of the lower
jaws are, however, characteristically different, even on a first
imspection, being black and nearly round. W”hen magnified they
show the pec uliar m: arkings given by Pl. XX, fig. 7. In some cases
a certain amount of w lute Ecﬂ{"ll eous matter is dm eloped here, in
others none at all, but in no case i1s a large calcareous end-plate
formed as 1 /7, ﬂ;}r’ff (text-fig. 49, p. 301). The double line at
the anterior border of the end-plates (marked cale. and chit.) give
the maximum development ot calcareous matter. Seealso Pl. XX,
fig. 7, which represents the ends of the lower jaws of a younger
specimen and shows the characteristic concentric brown bands.

As mentioned above, the parapodia are proportionately small
even anteriorly, while shortly atter the end of the gill-region
(which extends over the anterior fitth of the body, or thereabouts)
they are 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 are long and thick
anteriorly, become mere slender little pmnth. The ventral eirrus,
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 the small dorsal cirrus.
Compare the 83rd and 50th feet in text-fig. 50 (p. 301).

In the smaller African specimens the glllﬂ: begin at the 6th foot
in all but one specimen, where the first i1s on the oth. In the
large examples from the Maldives and Seychelles the 9th foot is
more usually the first branchiterous, The number of full-sized
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Text-fig. 49.

ﬁ

Upper and lower jaw-apparatus of K. coccinea.

Text-fig. HO.

£ 50.

The 33rd and 50th feet of E. coccinea.



302 M, CYRIL CROSSUAND ON THE [E‘eflm. 106,

gills varies between 24 in small examples and 110 in larger.

Tllﬂugh large, these gills do not normally cover the hdd&, a con-
siderable bme space remaining 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-dorsalline. 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 small and even
quite rudimentary gills composed of from three to one filament,
there being 12 or 15 in small specimens and about 50 in others,
their number again varying roughly with the size of the specimen,
See the figure of the whole worm (Pl X X. fig. 6)

/ |,

b,

= 10
F.50

Text-fig. 51.

Fs0

Setwe of K. coccinea.
d, b, ;%350 e, d, e X 70,
a & b. Compound setze from 10th and 50th feet respectively,
¢. Aciculnm (one of three) from 10th foot.
d. The single aciculum from the 50th foot.
e. Acicular hooked seta from the same foot. _
/. A comb seta (the teeth are less distinct in nature than in this figure).

The sete are of the same type as those of A. afra described
above, viz. bent capillaries, triangular ending combs with very
fine teeth, and hooked compound setie.  Of these latter, specimens
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taken from anterior feet differ somewhat from those from
posterior. Compare ¢ and b 1n text-fig. 51, p. 302, which are from
the 50th and the 10th foot respectively Df the same Rpemmen
The anterior feet may contain three acicula, some of which end in
peculiarly elongated points (text-fig. 51, ¢). 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 prineipal variations observed in
the specimens from the Maldives and Seychelles,

| | | : |
Seerime liSiaeap | Trron oills Followed by Maxnuum Length | Length | How far
g Pi.{:]m“l | }”Ei Sl Jmf?ftbxlu': radimentary  no. of | of pro- of these
AL | DUty s) ||| bl N0, oills filaments, stominm. tentacles.| jointed.
| mm. min, 1.,
Hulule Male )| 0% | . /. 15 o o "3 [Over whole
(dredged) ) | ' length,
| | - ] il
S, Nilandn .. | —2¢7 5—>50 15 13 | 10 ditto.
| |
Hulule Male } | 57405 o i ' = : o Only
Goet) } S10%H | e—e0 | 18 17 3 5 akai
| ' '
Fadiffolun ......| —X11 9—120 | about 50 13 3 3 'ﬁ rintkled
| | only.
Seychelles ......| X 95 Always | about 50 10—17 2 3ord | Distally
up to 11.| begm at 9 according Jointed.
and extend to size of
to 80-100. specinen,

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

One of the five L species which make stiff leathery tubes with
lateral openings. This is distinguished from all other species of
the genus except . depresse Schm.§ by the possession of both the
kinds of compound setze found in the family, viz. those with knife-
shaped and those with hooked sickle-shaped end-pieces. The
former occur in the anterior feet, then for a short 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 attached singly to the chains, from
which they projected horizontally. All were overgrown with
hydroids, polyzoa, and alcyonarians, 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
=ills are not abnormally complex.

+ The tentacles are abnormally slender distally and may have been injured.

T See second note on page 308,

§ Nee first note on page 308,
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a most important addition to my collection, since several 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 Islet, Kokotoni Harbour,
Zianzibar. Here the tubes were attached at their bases to the
flat rock, and were stiff enough to stand vertically upright even
when the water had left them. Tubes were also dredged in
Wasin Harbour, 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 alternately
on either side as in #. ¢ibiana Ehl., but are less numerous and
the tubes are straighter. The basal part of the tube is very like
the tragment figured by Ehlers (/. e. Tat. 22, fig. 1), which shows
well their characteristic texture and surtace,  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 ave cut or torn open with some dlﬂl{tultr

The colour of the animal in life 1s uniformly blood- red, except
towards the hind end, where the body becomes blackish.

The head is broad and the llf_*llhtrﬂlllchl segment, as usual,
eylindrical (Pl. XXI. fig. 1), but immediately behind this the body
flattens ventrally, and a little later dorsally also, hecoming in
section a narrow rectangle. A shght merease in breadth tttkea
place for a centimetre or two behind the head, atter which the
body 1s parallel-sided for the greater part of its length, becoming
narrower and more {*Tllnfh‘l(*dl towards the tail. The diagram-
matic sections explain these changes (text-fig. 52). The segments
are very short throughout, though the six tollowing the head are
longer than the rest (see fig. 1, Pl XXL).

TEKt—ﬁg. D2,

b C d
Gany Gny (O

a.

Diagrammatic sections of body of K. fubifex, sp. n.

. Just hf hind buccal segment.
. In region of gllmdu}m feet, i, e, about 24th segment.
In the branchial region.

r? Near hind end of hm’[:}

The prostomium (Pl. XXI. fig. 1) is short and broad, deeply
notched in front and covered lw the anterior edge of the buccal
segment behind. The short and thick tentacles are indistinetly
l'inged and have each a small thickened basal portion. The
middle one is about twice as long as the prostomium, the next
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pair but very little shorter, while the outer are but half this length.
The median pair is inserted at the same level as the middle
tentacle, but at some distance laterally from 1t and close to the
outer pair, the insertion of which is more anterior. Immediately
beneath these last are the small but distinet eyes. The first
ring of the peristomium is of moderate length, the second very
short, and the nuchal eirr: are small and smooth.

The jaw-apparatus is very powerful (text-fig. 53, p. 306). con-
sisting of thick black plates sparingly bordered with white matter.
The end-plates of the lower jawsare small and but partially calca-
reous, being marked by dark chitinous rings, as shown in the
fioure (text-fig. 53, B, p. 306). The upper plates are of the usual
form, the ﬂTEdt ﬂentu]a hmuw broad and bearing sharp closely-set
teeth, T]IE‘ tormulais 6—7 : 74+2—9; the sm: 1.11 number of teeth
on the second left {Tl'Eh{'.H]ltlE. plate 1s due to its being toothless
over the greater part of its cutting-edge, a condition found less
prominently in many species, e. g. #. afra. Outside all are two
paragnaths on either side, the anterior and inner pair bearing one
triangular tooth each, the I]ﬂHfE‘l 101 being mere elongated chitinous
bands.

The feet project but little, though the setw stand out pro-
minently. The doisal eirri are fair Iy]ml projecting well beyond
the sete, except in the first three feet mul those near the hind
end of the body. The ventral cirri are highly modified, forming
secretory pads, in somewhat the same way ad in Diopatra. The
first is thick and finger-shaped, but they rapidly become still
thicker until the twelfth is a r:mlml knob t1.n~+1t1;1nf¢f- as the setigerous
portion of the foot. The breadth continuing to mecrease dorso-
ventrally, at the 24th foot 1t is nearly three times as wide
as this. Since these pads arve broader than the feet, they ave
pressed together fairly closely, forming an almost continuous band
down the sides of this region ot the body, as shown 1in Pl X X1.
fig. 4. Ventrally they end in a free flap, dorsally in a little
point, the remmant of the true Eil‘I‘llS. The figures of the teet
(text-fig. 54, p. 307) explain the changes of form and arrangement
of these or gans. Thelower border and inner angle of the pLLLhLllt-
extremely hﬁcu];u. and, at about the 120th foot, these surfaces
contain a close network of blood-vessels.  Posteriorly, at the point
where the gills become conspicuous, the pads gradu: ailx cdecrease
length, nml when the former attain their full size about : segment
120, the latter become rapidly smaller, and for the rest of the body
beyvond segment 150 are mervely little conical points. Oue lip of
the seta-sac is pointed and projects o little beyond the other, whicl
is rounded,

The gills begin at foot 35 as a small papilla and do not become
at all conspicuous until about the 70th foot, where they consist of
two filaments somewhat larger than the dorsal cirrus. From this
point they increase unlfmmlv until, at the 120th foot, five long
filaments are found arising from & short achis, a condition which
seems to last to near the anus (Pl. X X1, figs. 1, 2, & 3).

Proc. Zoor. Sec.—1904, Vou. I. No. XX. 20
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Text-fie. 53.

=
——_

F |T' |1|_.

2. tuhifer. i

A.— Upper jaw-plates of an adult specimen.
B.— Lower jaw -plates of the same.
Both X 18,



1904, | MARINE FAUXA OF ZANZIBAR. 507

The setee are, anteriorly at least, in dense well projecting
bundles (Pl. XX1. fig. 5), and of characteristic strength, torm,
and colour. The majority of each kind are of a yellow colour,
and have a more markedly granular surface than even those of
K. aphroditois, and all except the combs are strongly striated.
These last are about as numerous as the capillaries posteriorly,
and thus, as i form, recall those of £. apliroditors.

Fect of an adult specimen of E. fubifer.

The lower right-hand figure represents one from near the hind end of the body.

Both capillavy and compound sete are thick and strong, and
the former are shorter than usual, recalling those of Diopatra.
The acicula are two or three in number anteriorly, but further
back only one, accompanied by one or two, more ravely three,
acicular setee. The former are densely black except at their
points, which are bevelled and slightly bent (Pl. X X1. figs. 5 and

20™
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8, ¢); the latter are yellow, more or less sharply bent towards
their end, which is two-hooked and normally covered by a guard
(Pl. XXI. fig. 6, «). The compound sete are of two kinds, In
the anterior feet arve found setee whose end-pieces are knife-shaped
(Pl. XX1. fig. 6, 6). At about the 130th segment (at which point
the ventral cirrus has changed from a broad secretory pad to a
conical form) those with two-hooked ends appear and shortly
thereatter are the only kind oceurring.  Groups of setwe in which
all these forms occur are shown in Pl, X XI. figs. 5 & 6, a—e.

Plate XXI. fig. 5 shows the setw® of the lllf}th foot of an adult-
specimen, in which numerous combs, dark-coloured bordered aiul
striated capillary, and both kinds of compound setee ave present.
Posteriorly the combs remain equally numerous while the number
of the other kinds decreases, and the knife-shaped compound setie
disappear and are replaced by the hooked form. One of these is
shown enlarged in Pl. XX1. fig. 6 (¢). while 6 and & show the knife-
ended form and combs, @ 1s one of the two-hooked acicular sets
from the tail-region of an adult, showing merely the remnant of
the broken guard. In all these setwe the granulation of the surface
1s well shown. As, however, this and the 1199}} vellow colour are
not present in freshly formed setw, but only in those which have
been in use some time, I am inclined to believe the appearance
due to an accidental coating of a rust-coloured deposit which is
found 1nside the tubes, U.hpu-.mi]} posteriorly, and on the bodies
of the worms,

This difference in the setz of anterior and posterior feet is quite
distinetive of this among all the species of the genus #.  Another
member of the same group, E. conglomerans Ehl. (loc. eit. p. 93),
also shows a difference m the compound setz of anterior and
lu'mteriur teet ; but those of the former, imstead of being * Sibel-
borsten,’ *-.]tlti'ﬁ an interesting intermediate stage between the two
forms (loe. eit. pl. 24.fig. 4). In examining tht- end-pieces of the
*nmpmmd setee of Hwice wndica, which are characterised by the
prolongation of the guard toa 1}{11111 beyond the hooks (see fig. 12, ¢,

Pl Kl\].). one is struck by the resemblance of the outline of the
whole to that of one of the * Sibelborsten ™ so commonly found in
the species of Mearphyse. The fusion of the hooks with the guaid
and the strengthening of the latter in &. indice would form a
typical knife-like end-piece. 1In A. conglomerans this fusion and
strengthening have partially taken place, but the lack of a point
to the guard obscures the likeness in outline.

Of the four T other members of this group, £unice conglomerans

% Except K. depressa (Schmarda, Neue wirbelloge Thiere, p. 127), the deserviption
of which iz so slight as to be praetically useless. Grube (Mitth. tiber die Fam. der
Euniceen) gives the H]:-{*riv:-' as a Marphysa. upon w hat evidence except its possession
of these “Siabelhorsten 7 1s not known. Marpliysa fallax 1s the only other Eunicid

“ W ]]ILll hymp two ]-.[Ihl--. ﬂf Sere ocenr 'll O1e wWorin. d]lll Funice HHJJE 1"r {]lll]u
(Annulata Semperiana) and E. jeffreysii Melntosh (Annals & Mag. Nat. HI*-L Ser.
vol. xii. 1903) are the only other species of ff uwnice in which © Sibelborsten  ocenr.

+ Roule (Comptes Rendus, tom. exxvi. p. 1167) includes Eunice amphilielice,
E. floridana, and K. pfufnmi:r*uﬁ.*zr all lliiih‘l 0. gumneri Storm, thus reducing the
sroup to four members in all.
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shows a close relationship in other respeects besides the compound
setee considered above. The general form of the body, insertion
and length of the tentacles, late commencement of the gills, form
of the ventral cirri, and details of the setze other than those men-
tioned above, are all points in whieh this species differs from both
F. tibiana and K. floridana and approaches . tubifex. At the same
time the difference between the two species in all these characters
18 perfectly distinct.

The smaller specimens are not at once recognisable as belonging
to the same species, striking and interesting differences ocemring
between them and the full-grown examples.

Two of the fragments consist of a head and fifty segments each,
measuring 35 mm. in length by 4 mm. in breadth, the third of a
head and 35 segments measuring 15 mm. in length and 25 mm.
in breadth.

Fragments of two tubes were dredged with the above-named
specimens, and these differ from those of adults in being soft
and translucent. The proportions of the body, head and its
appendages are as above, though the sides of the body are not
so vertical hecause the secretory pads are much less developed.
These are in proportion about one-third the size to which they
attain in the full-grown specimen, remaining conical in shape
and being without the free lappet ventrally. Their maximum
development 1s shown in the figure of the 20th foot (text-fig. 55).

Text-ig. 99.

308 pt

Thirtieth foot of a young specimen of E. tubifex, to show maximum
development of the seeretory pad. X 18.

The jaws of the larger of these fragments are in shape and pro-
portion like those described above, but the numbers of the teeth
are somewhat smaller, as shown by their formula 4 —4: 842 —8&.
In the smallest of all a great difference in the appearance of the
whole 18 brought about by a further lessening of the number of
teeth and by the delicate translucent brown material of the plates.
Fig. 7, Pl. XXI., represents this apparatus, and a comparison of
this with text-fig. 53, A (page 306), shows that in other regpects
the jaws of young and full-grown examples arve alike,



210 MR. CYRIL CROSSLAND ON THE [Fel:-. 16.

In this smallest specimen the gills begin at foot 21, and the
thirteen pairs present consist of one or two filaments, which
are only as long as the dorsal cirrus ; in the two larger specimens
they begm at feet 15 and 17 and consist of three or four longer
filaments attached to a short rachis as in the aduit. Appd.l'eut-l}
in correlation with the early appearance of the gills, the knife-
ended compound setee are confined to a few of the H]‘.ltETlDl‘ segments.
In the smallest example a single hooked seta is 1::16%111; in the
eichth foot and by the twelfth has replaced all but two ef the
former kind, t]munh one knife-ended seta still exists in the twentieth
foot. In the 1 arger fragments hooked setae appear at about
the eighteenth E‘ﬂmt'llt and a few knife sete continue 1n
qImeHmﬂ numbers for about twelve segments more, atter which
only the former are present. The ordinary sete ave all nearly
colourless, and in the smallest specimen the acicula and acicular
setee are of a light brown tint. In the smallest the acicular setae
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
setee, b and ¢ the two kinds of compound, @ and & two shapes of

the acicular setee, and e the aciculum. Contrast Pl. XXI. fig. 6.

The character of the tube-fragments found and the state of the
ventral ¢irri show that the modifications for the tubicolous mode
of life are not yet completed, and among these are to be reckoned
the later appearance of the gills and {}{‘ the change 1n the setz.
The long row of rudiments of oills in front of thme which are of
i ‘[lmfnulmlh‘ useful size in the adult are doubtless vestiges of the
anterior glllh of the young which atrophy when the worm attains
its full size and enters upon its peculiar tubicolous mode of life.
It 1s interesting to note that herve, as in the case of Kunice indica,
structural nnum’ruutv 18 no bar to sexual ripeness, since one of
these fragments is loaded with lar 06 BOOS,

The muph* tubes, deseribed by ‘«Thltt,]t?ﬂ ge as resembling those
of V. tibiana, lﬂmlﬁ it from Funafuti, most probably l}elmwed tio
this species, and are evidence of its wide distribution t}ummh the
Indo-Pacitic area.

BEUNICE MURRAYT Mel.

K. murrai T"f{{-I]'ltu;-:h ‘ Challenger’ Reports, vol. xii. p. 288,
pl. xxxix. figs. 7 & 8, pl. xx. figs. 19 & 20.

Two large specimens, 6 mm. broad over all, from among coral
at lowest tide-level, Pungutiayu Islet, East Africa; two others,
very little smaller, from 10 fathoms in “'dam Harbour; one minute
specimen, 1111;{.:-111plete. dredged from 2 or 3 fathoms in Chuaka Bay,
[sland of Zanzibar.

From the Maldives are two large specimens from the reefs at
Hulule, Male Atoll, and Goidu Atoll.

Speaking roughly, the species is like Hunice antennata, but with
the gills confined to the anterior segments, the other differences
hetween the two apeelea though occwmrring in every part, being
inconspicuous. But in mode of life and appearance when alive,
the species 18 distinet from all others. The two specimens from
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Pungutiayu were found inhabiting tubes made of L-ulul:-.uﬂtu‘vl‘,
iuwe fl"ﬂﬂ'ﬂlE]ltH of shell and IaehhiEH attached lengthwise to the
underside of a stone. This mode of tlll]L‘~]lllllillll“3' 1S Common
among e. g. the Terebellide *, but forms a contrast to the more
or less free tubes of most tubicolous Eunicide. The apparent
absence of tubes in the case of dredged specimens is not surprising
i view of its lack in such a worm as Onuplis holobranchiata.

The ground-colour of the body 1s greenish, like that of verdigris.
1 tmt mottled with licht brown. The tentacles, nuchal and
dorsal eirri are annulated, the former being quite moniliform and
the constrictions are emphasised by lines of chocolate-red. The
large gills are blood-red.

These specimens mut-aimnd in all details with the single example
dredged by the * Challenger’ in 18 tathoms off’ the Car pe of Good
Hope, except that at first it seemed that the latter had teu er teeth
on its jaw-plates and differed in the distribution of its gills, These
differences are, however, accounted for by an examination of the
variation of the speciimens before us.

The formula for the teeth given by the °Challenger’™ Report,
viz. 5—6: 5+6—9, is different to that of the 111.11{111‘[1.' of these
specimens, which varyabout 6 —7 : 648 —12, but is very near that
of one specimen, 5—6: H4+8—10. The largest number of teetl
found on the great dental plates is seven on each.

In these specimens the gills begin on the third foot, with one
exception, where the first branchiferous is the fourth foot. In that
of the ‘ Challenger’ they begin on the fifth or sixth. However, o
state approximate to this thtPl 1s found 1n three of the six speci-
mens, whose first two, three, or tour gills are very short simple
filaments, mere vestiges of those found on the corresponding fteet
in the remaining three specimens. The last gill-bearing foot is
usually about the forty-fifth, but may be between the twenty-
ninth and fitty-fitth in specimens of approximately the same size.
The maximum number of filaments found is twelve, and the gills
may or may not meet over the back.

Prof. Melntosh’s figures of the Cape specimen correspond
exactly with the parts they represent in these specimens also.  As
he notes, the tentacles should be longer, as i &, antennata. Also
the trifid ends of the acicular setz arve normally covered by a guard
i the usual way.

A résumé of the remaining differences between this species and
the two succeeding may be useful to future workers.

The form of thi? hmlv is as in A, antennate, and though some-
what Hatter anter 11:;111!, is equally highly arched dor aalh* behind.
The prostomimm and its appendages form another likeness, but the
tentacles are more distinetly moniliform than in the majority of
specimens of £, antennata. The strength and size of the dental
apparatus, the shapeof its plates (’PH-.I‘}E"{'L:IHT the lowerormandibular)
and the numbers of the teeth they bear, are so closely alike in this

# It 1s possible of course that the worms were inhabiting the tube of 2 Terebellid
temporarily, but not hikely that two such tubes should have been left vacant and
occupied by the same species of Eunicid at the =ame time and place.
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species and &, antennata that these structures afford no certain
means for their separation.

The size and distribution of the gills form a striking likeness
to £, indica.

The setse ave like those of £. indiea in the bent, bluntly pointed
termination of the acicula, absence of a third hook to the ¢ Dmpm‘lul
setie of posterior feet, and the presence of three or even five of
the trifid acicular setee in each foot. But the guard of the
compound setée is not produced to a point beyond the hooks in the
wav which 1s so characteristic of £ indica.

The yvoung specimen, less than 1 mm. broad, referred to above
is but doubtfully identified as of this species. The prostomium is
quite undivided in front, but the tentacles are very deeply an-
nulated. Simple gills, as long as the dorsal cirn, occur on feet, 6
to 10 only. The setee are of the antennata type.

A very nearly allied species is described by Ehlers (Florida
hmuhqlen) named Z. rubra by Grube (Amm] vt 091#[9:11.11}.1}
The jaws, however, are delicate Iﬂ.lh“- and the acienlar seta is some-
times bidentate.

EUNICE ANTENNATA Dav. (Plate XXII. figs. 1-7.)

Funice antennate Ehlers, Ostatiieanische Borstenwiirmer,
Nachr, Ges. Gott. 1897,

V. flaccida Grube, Anneliden des Rothen Meeves, Monatsh. d.
k. Akad. Wiss. Berlin, 1869 ; Gravier, Nouv. Arch. du Muséum de
Paris, 1900,

l. torresiensis Mcl., ¢ Challenger’ Reports, xi1, p. 270.

. elseyi Baird, Mel. tom. eit. p. 286.

* L. pauvcibranchiata Grube,

The 1dentity of this common species with Grube's £. faccida 13
rendered certain by the full description of a;nwmwua from the
same locality by Gravier. Although Ehlers does not give reasons
for his identification of the specimens from Zanzibar which he
examined with Savigny's £. antennate from the Gulf of Suez, it
is evident that he is i]E‘ﬂ]_'Ll’lU with the same species again, =0 that
the circumstantial evidence  for the identity of the two amounts
to o practical certainty. Savigny's description taken by itself i1s

hardly sufficient, as he does not describe the seteée nor the jaw-
plates with E*'Ilﬂlluli care. The figures of the head, feet and gills,
and general hmh form can, however, hardly be amlmaueﬂ

The abundance of large specimens of this species i East Afriea
forms a contrast with 1ts comparative rarity in the Maldives,
whence only two full-grown specimens were obtamed. This
difference 1s pmhnlﬂy connected with the habitat (which, for the

African appmmena 15 glven hpluw), and 1t is conceivable that a
dwart variety has heen evolved in the latter locality. In Ehren-

* I owe the discovery of this synonym to the examination of a specimen lately lent
to me by Prof. McIntosh, which was labelled by Prof. Grube himself and recorded
trom the Bass Straits. See note on E. bassensis, paze 318.
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berg’s collection from the Red Sea but one fragment occurred, 1n
Gravier’s three specimens, all small, while only one specimen is
contained in the collections made by Semper in the Philippines.
The worm presents distinet variations in correspondence with
its habitat. The five largest specimens, measuring 100 mm. by
5 or 6 inciusive of the feet, were obtained by digging in the beach
of elean and rather coarse sand, just below the British Agency at
Zianzibar, which appeared to be habitable to them and to thg}::ftﬁ @
uerﬂpnhtm*ﬁ 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
dredged from among sponge and Aleyvonaria &ec., at a fleth of
10 fathoms in Wasin Harbour. Of these some were similarly
coloured, but in many others the brown pigment was more or less
uniformly developed, so that the body was of a metallic brown with
white spots, of which one in the middle of each segment dorsally
was especially prominent. The gills were white even in life, but
this loss of ceclour may have been accidental owing to the de-
oxidation of the water in which they were kept before examination,
At low spring-tide level in Chuaka Bay the worm is very
common, living in the dense tufts of Halimeda which are
so abundant there, and in the cavities of sponges. All have

Text-fig. H6.

NN iNE=

H. antennata, m the act of swinmming.

dev P}npeu more or less green tint, in some only about the head,
but in the majority the whole bn{h is of a fine dark green L{J]i}ul'
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 a.ire:«.h at the head, a peculiar mode of motion also

=
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observed in the Wasin specimens.  On taking hold of the worm it
wrigglesviolently, and if not promptly liberated into the collecting-
jar tluh free end breaks aw way and is lost among the seaw eed.
Though 1t 15 necessary thus to use care and deftness in handhng
the living specimens, the worm does not undergo autotomy when
dropped into spirit or corrosive sublimate solution, as would be the
case with e, g. some Nemertines. 1t seems very probable that both
colonr and the possession of this faculty are protective, though
opportumty was lacking of testing this experimentally.

This t'tulrit*. appears to be sufficier itly distinet to merit & name.
L. antennata vav. viridis.

A fragment of a large specimen was collected on the shore near
anlmm, concerning which, however, I have no notes.

The Maldivan specimens were collected as follows :—

One complete specimen, 65 mm. X 3 mm., from 5-7 tathoms
in the lagoon of Minikoi Atoll, a fragment of a rather smaller
specimen f1 om 79 fathoms at the nor ern side of the same lagoon.
and a third from breaking up stones on the reef.

The remaining numerous specimens are very small, but one or
two millimetres in breadth.

Off Mahlos Atoll, from 23 fathoms, bottom of sand, stone, and
weed, one small specimen 2:5 mm. broad.

Off Fadiftolu, from 12 fathoms, bottom hard sand and sponge,
two small fragments,

Off North Male, two small fragments from 27 fathoms and one
from 20 tathoms, bottom broken shells and rubble

From the reef at Hulule, Male Atoll, eight complete specimens
about 2 mm. wide,

Small specimens seem to be widely distributed in the Archi-
pelago and to be of varied habitat.

It would harvdly be possible to re-identify this species as that
collected by Ehrenber o in the Red Sea, were it not that Gravier
(1. 8. p: 9255) in his examination of Pnly[,lm‘t | from the same loeality
redescribes 1t in a thorough manner, mentioning some of i
important variations. As in both cases the specimens examined
were very small, in spite of their sexual maturity, the presence in
these collections of numerous large examples enables me to
:e.uppienwnt Ghravier’s.account in some particulars.

In the fivst place, the form deseribed by him as typical 1n having
like Grube's, smooth tentacular and dorsal cirri is exceptional, tll{‘HP
appendages being generally distinctly annulated and nr*c*mmmlh
(quite In_t_ﬂuhh_um. Of - ﬁftv Afriean specimens of all sizes ex-
amined with special detail, 36 per cent. had these appendages
very distinetly ringed, as in both those from the Maldives and in
Savigny’s species. In none of these specimens have I seen the
peculiar prolongations of the eyes embracing the base of the lllilhll{-‘
paired tentacles as figured by Gravier. The eye-spots are of :
characteristic form, like that of the half-moon.

The form of the body is characteristic, heing almost eylindriea
anteriorly, and ’rlmuﬂ‘h flattened posteriorly remains more or ]Em
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highly arched on its dorsal surface throughout (see text-fig. H7):
the long segments bear well projecting feet distinetly separated
from one another, though many of the small Maldivan speciinen s
form an exception in this respect.

The prostomium. at least m adult specimens, is broad and usually
deeply notched i front m 72 per cent. of the specimens (companre
the fioures 1 & 2, Pl. XXII1.), in contradistinetion to the allied
species, K. indica (Pl. XXI1. fig. 9). The palps are, in 46 per
cent. of those examined, grooved diagonally below, as shown in
Pl. XXII. fig. 3, and in a few cases so deeply as to make the
prostomium quadripartite when seen from above, as in Kinberg’'s
division of the genus. Eryphyle, which for this rveason is not
recognised 1 the preceding table of species. :

- -

Text-fig. Hy.

et
Sections of body of F. antennateo.
¢. Thronzh buceal segment. | 6. Position of largest gills.
Hind part of body remains as 7.

From a large specimen of var, viridis. X 5.

i)
]

Upper jaw-plates ot E. anfennata, a lavge specimen. X 23,

Cr

broadest in the body (Pl. X XTII. fig. 1), an important and constant
character of the species.
The jaw-apparatus in my specimens does not agree well with

The buceal and succeeding segments are nearly as thick as the
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Gravier’s figure, and as that of Savigny is not very intelligible, i
append a 11’4}‘}19'-E.']1Tﬂt1(11’1 of 1t 1n 19‘5{1: fig. H8, p. 315, and fig. 4,
Pl. XXII. The most striking feature is the strong dhvelﬂpment
of the left unpaired lateral, which lies alongside tlu.1 oreat dental
in a way which recalls the arrangement of these parts in the
Hlmlﬁmhne This arrangement, [{11111’:‘{1 still ;{rm ther, is found,
however, in several species of the genus, e. g. #. indica. The
following are some formulee of the ter*th w]nf-h tm*m a contrast to
the larger numbers found in #. indica :—

6—7:104+9-8; | 5-7:747-12;
b7 T4 —R: |l 56 58— O

large specimens the plates are strongly made, dark brown
throughout, and but sparingly bordered with white matter, except
the end-pieces of the lower jaws, which are purely calcareous.
Even in small specimens, in which the lower plates are white
throughout, the chitin is well developed over the whole of the
upper, so that in all eases a marked contrast exists between these
and the feeble, almost completely caleareous plates of £. wmndica.
There are no differences between the great dental plates of either
Hirh* which could amount to the * dissymmetrie Srappante” described
by Gravier ([.c. p. 257), whose t]E‘%{*H]]TJl{]ll and figure recall rather
these pﬂlfh in /. indica (see p. 320). As usual in most species, the
left plate bears slightly fewer teeth, of which the uppermost is
hetter developed than that on the right, but this 1s all.  The
maxillary forceps are very strong {1.1111 hroad, and in the older
specimens bear a ridge dorsally near their points, as indicated in
text-fig. 58 (p. 315).
I do not find the two projections of the dorsal cirus in the
anterior feet which Gravier describes.
The sete agree well with Gravier’s figures.  All are smooth and
of a light colour. The compound setee show no, or but little,

L]

Text-fie. 59.

Two acicular setae of £, antennata in their natural relative positions.

Compare the shapes of their hooks.

strintion, and the acicula are not wah, though striated longi-
tudinally, T here 18, however, no Jmut in the "L-El[tlﬂr‘il seteae, whl{;'h
are mvariably three- ]mﬁLml of a bi 1ght y ellow colour,and g Hnelullv
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considerably bent (text-fie. 59, p. 316). In the posterior feet this
tendency to the addition of a third small hook often makes itselt
apparent in the ordinary compound setz also, and even the acicula
are sometimes bifid at their extremity, though the form of the
projections they bear is not such that they could rightly be
described as hooked, Pl. XXII. figs. 5 & 6. (Compare the species
described below, and also #. elseyi, Balwd, * Challengerr” Report,
xii, pl. xx A, figs. 14, 15, 16.)

There are two acicula throughout, and only one or two acicular
setee posteriorly (ef. &. indica, where there may be as many as
tour).

The gills are well developed, very regular in form, and of stiff
consistency, the mname *“ flaccida” bemmg equally a misnomer
whether applied to them or to the body of any of these specimens.
large or small.  They vary in length and compheation to some
extent independently of the size of the worm, but never quife
cover the back. The first appears with great regularity on the
6th foot, only in 16 per cent. being on the Hth, and only one case
cach on the 3vd, 4th, and 7th. The largest gills, which may be
composed of 15 filaments, are only found anteriorly from the 7l
to.the 20th foot in small specimens, or as far as the 40th m large.

Text-fig. 60,

109! 36 s th

Three Teet of K. anfennata (a small spectmen of var, vipridis). showing the pro-
portions of the gills in anterior, middle, and posterior parts of the hody.

From this point to one approximately the same distance from the
tail a variable amount of reduetion takes place, after which, in the
hinder third of the body. the gills again become large (see figure
of hind end of body, Pl. XXII. fie. 7 and text-fig. 60), though

‘1

never equal to those of the anterior end®. The reduction 1 the
middle region may be sufficient to cause a striking difference in the
:l.p];rei-u_'mw_e of the animal, or, 11 large specimens, be not apparent
until a close examination 1s made. In a few specimens the gills
are reduced to single filaments, o1 even disappear altogether in the

-

% A similar phenomenon is noted in the caze of E. forresiensis by Melntosh
¢ Challenger,” xii. p. 271.
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middle region, reappearing as combs of three or more filaments
posteriorly. In very young specimens, 1 mm. or so wide, the gills
e all small and simple il not developed at all poster 101]‘} It
i3 thus sometimes difficult to determine a specimen of this species
whose posterior part is missing, but generally the distinet annu-
ations of the tentacles, and the breadth and deep noteh of the
prostomium, form a sutlicient distinetion trom the allied Z. indica.

This enlargement of the gi.lls&: at the ends of the body 1s
evidently connected with the habits of the worm, by which the
head and tail, especlally the former, are more frequently brought
into contact with the fresher water outside the burrow.

The relationships of this species to those next following are
shown in the table on p. 287. It is also nearly related to, it
not synonymous with, #. terresiensis Mcl. (loc. cit. p. 270), with
which it agrees in every particular, except that in the latter, though
the jaw-apparatus is of quite similar form, the numbers of the tee ‘Hl
are smaller, and the gills in all his specimens begin at the fourth
foot. These variations are not important, and by the inclusion
of these specimens the range of the species is extended to the
Torres Straits. The species which MeIntosh doul ttully identifies
with Z. elseyi Baivd (loc. cit. p. 286) from the Avafura Sea, Nopth
Australia, agrees in every detail except the shape of the mandi-
bular or lower jaw-plates, which are here remarkably short in
proportion to the length of the upper. In the head and 1ts
appendages, feet, setee, gills, and then distribution the species are
identical.

Similarly the fragment named by MclIntosh £, bassensis (loc. eit.
p. 298) has features peculiar to I /‘ffa:e: cida 1n 1ts large posterior
oills, annulated anal and dorsal cirri, and golden ﬂllt:”l:‘ hooked
acicular setee. An extension of range to include the Bass Straits
cannot, however, be held proven until better evidence than that
afforded by a single fragment can be adduced (but see note at
bottom of page 312, w hich gives the required corroboration).

Euxice ixpicA Kbg., (Plate XXI. figs. 9-12.)

Funice congesta Marvenzeller, ¢ Siidjapanische Amnneliden,”
Denkschr. Akad. Wien, xli. 1879, p. 134,

This species, first recorded by Kinberg from Banks' Strait™
and later by Grube from the P]uh]:-pme-a Marenzeller from the
south of Japan, and Gravier from the Red Sea, 1s represented in
these collections by more numerous and larger specimens than in
any of the abhove mentioned. The largest measures 75 mm. X
4 mm., and 1is one of the five of nearly equal size collected from
among sponges &e. at low spring-tide level in Chuaka Bay. From
the western side of Zanzibar come two specimens, one nearly as
large as the large Chuaka Bay example and one smaller, while

% According to MeIntosh, Zoe. eit. Presumably Straits of Banca to the west of
Smmatra are meant, not the Banks’ Strait oft the Canadian north-west.



1*:'}{_13;.} MARINE FAUNA OF ZANZIBAR. 319

Wasin Harbour yielded seven, of which four are quite small
(1 mm. or so broad) and the rest intermediate 1 size hetween
these and the specimens from Zanzibar.

In the Maldives six very small incomplete specimens (measuring
1'5 mm. 1in breadth) were dredged from 30 fathoms off Suvadiva
Atoll from a rough stony bottom. These are interesting in that
they are sexually mature in spite of their size and the undeveloped
state of their gills, of which the largest consist ot three or four
filaments and do not by any means cover the back. Three of
these specimens are distended with large ova and three with
Sperii.

Four, 1 mm. wide, from 20 fathoms off North Mahlos Atoll,
with small gills and an abundance of yellow-brown plgment.
Another, still smaller and with gills of only two filaments, was
dredged 1n the northern part of Minikoi lagoon from 7-9 fathoms
of water, and two very small fragments were dredged oft’ Mahlos
from 23 fathoms, bottom sand, stone, and weeds, and off Fadiffolu,
12 fathoms, bottom hard sand and sponge.

The form of the body 1s, as usual, characteristic, and notably
different from that of . antennaia and £, nurrayi 1n the smallness
of the prostominm and narrowness of the buceal and first two

Text-fie. 61.

L) 68 B g

xS

sections of body of E. indica.

. 1Through buceal or suceeeding two or three SegIents,
h. "\Iuhﬂp of oill-rezion.
¢. At i length of body.

From a tull-sized specimen ; the smaller ones are rounder,

abranchiferous segments. The only eylindrical portion of the
body being thus inconspicuous, the whole appears flattened. The
broacdest and flattest part of the body is not far behind the
head, near the beginning of the branchiferous region. These
proportions are shown in Pl. XXTI. fig. 9 and text-fig. 61, which
represent the condition of a preserved specimen *. It was noted
at the tune of killing that the slender anterior end 18 especially
contractile 1n this species. )

As regards colour, notes made from the living animals give the
following variations:—A fair-sized specimen from Chuaka was

# In comparing these figures with that given by Gravier (I, ¢. pl. xiii. fig. 70), i
st be borne in mind that very small specimens such as the one he ex dmmed Are
far less contractile on killine than are the adults.
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nearly colourless but tfor the red gills and blood-vessels and,
posteriorly, the gut. Others, including specimens from Wasin
Harbour, of m*u]\, the same size, were of a light brown colour
mltenmh, somewhat darker in the 1111:91:-@'-'111191’1&1,1 orooves, but
nearly all the preserved specimens are now }_}lﬂﬂtlﬂ‘ﬂly ['{lltﬂll']bhh
One specimen shows mottling of brown pigment anteriorly as far
back as the middle of the -D‘lll -reglon,

The prostomium 1s 1101‘1]1&111? humewlmt conical in shape, with
very small notch in its anterior border, though it 1s deeply grooved
below (Pl XXT. figs. 9 & 10 and text- fig. 62, b). In two out of the
ten large African specimens specially examined it was, however,
as broad distally as at its base, and in two others. as in one of the

Text-fig, 62,

Heads of thyee specimens of K. éndica, two of which (a and e) are ot
abnormal shape.

The figure shows also variations in the peristominm and in the thickness of
the tentacles.

small Maldivan examples, 1ts margin was quite entire. Compare
the drawings in text-fig. 62, The eyes are large and of the form
of a rounded triangle. The tentacles 1n all examples are quite
smooth, without trace of ringing. The smooth tentacular cirri ave
remarkably long, extending usually beyond the anterior border
of the buceal segment, and 1n some cases even to the tront of the
prostomium. These proportions are shown in text-fig. 62 and in
PLOXXT fig. 9,

The ]n\' -apparatus 1s charactersed by the small size, delicacy
and caleareous t'nlupnﬂtmn of 1ts 111 wbes, and h‘l, the Sy 1111111'1313 i
the great dentals. As in £, andennala, £, viitala, and certain
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others, the posterior left crescentic plate lies alongside and
d[}pt'ﬂ‘lllﬂ;lfﬁ‘h to the size and shape of the great :lentml The
numbers of the teeth ave fairly large, they hmnw espec ially small
tllll] Tmerous ol 1‘]11Jl llt‘:!‘-a{t{}lltli, pl:tff4h. P]“:: {'nll”u ll]u ’[(11111111 L
oive their variation :

O9— 9: ¢4 T2
10— 8: 84 9—-13
9—11:11 + 10—13
5 | e e S

The asymmetry of the gireat dentals exists even when the
numbers of the teeth they bear are the same, as was the case 11
the specimen from which text-fig. 63 was prepared. The lower
1aws are almost entively calcarecus in composition and their end:
plates are imdented.

Text-fio. 63.

Upper jaws of a full-grown specimen of K. indica.

Left anterior plates moved npwards from the natural position.

The feet are comparatively long and slender with long setew,
and are well separated from each other. The dorsal and ventr: al
civri are well developed, but not annulated. Large gills cover

Proc. ZooL. Soc.—1904, Vor. I. No. XXT. 21
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the anterior third of the body (Pl. XXI. fig. 9), commencing in
all these mpwuuenn on the third foot, ﬂ-x{*ept 1n the case of thiee
small apeﬂmeua from the Maldives, in which the first branchi-
ferous foot is the fourth. In fair m,-:ed specimens the gills extend
from the 34th up to the 50th foot, and in one case sixteen
pairs of rudimentary gills followed this latter point. The maxi-
mum nwmmber of filaments 1s from ten to twenty, this variation
being normal 1 large specimens, but one, also of fair size, had
u‘ﬂla nl:-unmna]lr amall and composed of [111]1.’ seven filaments. In
A1l the smaller Hl]t‘t‘llll{ s the gills are simpler, as mentioned above
and as 1 Gravier's specimen., The setae are as described by
Grravier and other authors, the acicula being simple at the ]’mmt

Text-fig. 64.

596}%

Foet of E. indiea, showing maximum development of gill.

and slightly bent upwards. The acicular hooks are exactly hike
those of £. antennate and K. murrayi, but often oceur in greater
numbers than ever in the former, the occurrence of four in one
foot being quite common. The compound seta: never have a
third hook in this species, but the pumted ending of the wing
is very characteristic. [‘lﬂ,x 118 12 PL X X1, ﬂluatmte these
features and show the difference in the form of the compound
setee from the posterior teet (¢f. @ and o). |
The most distinetive features of this species are shared by
L. congesta Mavenzeller, from the south of Japan. The differences
are that the prostomium of the latter 1s moderately deeply
indented,” the jaw-apparatus shows slight differences in having
fewer teeth, .md the gills do not appear until the seventh or eig hth
foot. ™Such {hf['erencea are easily accounted for as 11111111{111‘11
variations, and do not compare at all with the 11111‘}-:}113.:11106 of their
points of resemblance. The species are alike in the colouwr and .
form of the body (so far as these are described by Marenzeller),

il =
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the length and smoothness of the tentacles, and every detail
the feet and setwe. The jaw-apparatus shows characteristic
resemblances in its yellow colour, in the size and position of the
left azygos plate, and in the whole structure and composition of
the lower jaws, of which Marenzeller’s representation cannot be
surpassed as a likeness of the same parts in the present examples
of Kunice indica.

This extension of the range of the species from the Red Sea to
the south of Japan is striking but not without precedent.

Evuxice siciuiensis Gr.,  (Plate XXTI. figs, 8, 9.)

Flunice valida, Gravier, op. caf,

This highly specialised and almost cosmopolitan  species is
found apparently wherever limestone suitable for its borings
occurs, and so especially 1n the coral regions of the tropics, where
its abundance must be an important item in the list of causes
tending to the disintegration of living coral and coral-rock. In
East Africa it oecurs wherever coral orows, and so 18 recorded
from every locality where 1 collected, 1111*]1111111“‘ the shore of
Mombasa Island (one small Hpi_‘lllllt‘ll). and from a depth of 10
fathoms in Wasin Harbour, with the notable exception of Chuaka
Bay, where nocorval occurs,  Dr. E. P, Wright brought fragments
of a large specimen from the Sevchelles in 1868.

In tllE Maldives, as would be expected from the abundance of
soft reef-limestone and growing coral, the wori is very common,
being recorded from the followimg stations:

Reef and sand-flats of Hulule, Male Atoll ; seven specimens and
fragments.

North '\[{119 Atoll, 25 and 35 fathoms ; three speeimens.

Minikoi Atoll, from the lagoon sand, tln ee; and from the reet
under boulders, two. |

south Nilandu, 25 fathoms, hard bottom ; one speeimen,

Suvadiva, 28 tathoms, from dead coral ; nlm specimen.

From Mahlos Atoll, 20 fathoms, were collected fragments from
among sand and rubble.

On aphttmcr.t block of growing coral, or blocks formed by recent
growth, In very many cases T‘nn or three dull green cords stretch
across the fissure. There are portions of a specimen of this
species, the burrow of which is so long and tortuous as to be cut
across two or three times by any aph‘r though the block. The
burrow hasa delicate parchment-like lining, at least in some cases.
The worm 18 also able to bwrrow in the soft surface of the reef-
edge on the east coasts of Zanzibar.

It is remarkable that none of the Maldivan specimens attain
to the large size of several of those tfrom East Africa, and the
majority of them are about half this size. The largest East

African examples measure 5 or 6 mm. in breadth, and such a
1%
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specimen would attain to a length of 600 mm. at least, though
accnrate measurements were vendered difficult by the 1m punmluh‘w
of extracting a complete specimen from so long and tortuous a
burrow. An incomplete specimen in spirit measured 3 mm. in
width and 150 mm. (comprising about 225 segments) in length,
and yvet none of the gill-region 1s present.

The colour of the livi g animal, but roughly noted by Claparvede
and Ehlers, is somewhat variable. The fuat third or so ui the
body 191101311 15 of a u;httv opague white, the gill-region 18 slaty-
blue or dull oreen, a tint which appeared to be due to that
of the gut, and hl].l.ll} the posterior part is white again. The
tentacles are white, but the prostomium and peristomium are
licht brown, which tint usually soon. dies-out. There is often a
band of opaque white pigment between the'bases of the nuchal
cirri, and the brown parts may or may not be covered with small
white dots., In a large specimen dredged in Wasin Harbour, the
brown coloration, in life, was gquite uniform, and extended over
nearly the whole of that part of the body which is usually whitish.
In some specimens the prostominum and buceal segment are very
dark 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 prineipal variations
of this form may be found in Ehlers’s ¢ Borstenwiirmer’ and
Claparede’s ¢ Annélides du Golfe de Naples” Grube, in the
¢ Annulata Semperiana,” 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- and peristomia, these facts being the same for
the specimens from the eastern side of the Indo-Pacific Ocean.
Finally, Gravier redescribes the species under the two mnames
sictliensis and valida ; and Khlers deseribes very tully a very nearly
allied species £, leucodon * , giving figures, of which nos. 1, 4, and
10, of the general body form and ﬂu:: lower jaws, serve exc:ellentl}f
for this species. ]

Gravier separates his Red Sea specimens into two species,
naming a single small example £. siciliensis, while for the rest he
institutes the new name Z. valide. The differences upon which
this distinetion is based are (1) the length of the gills, which 13
proportionately about three times as great in the latter as i
the former; (2) the proportions of the head; (3) the presence
of pigment in the anterior part of the body of Z. valide. All the
specimens seem to have been small, the single colourless siciliensis
individual having a maximum breadth of Dnly 2 mm. The feet,
setee, and Jaws are absolutely identical in both. An examination
of the large number of specimens contained in these two collections
shows conciusively that these points are variable in the species,

“ Polychaten des magellanischen nund chilenischen Strandes, p, 128, figs. 1-10.
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all stages oceurring between the ‘wvalida’ and siciliensis types.
lndee:l this was noted long ago by Grube in the case of the
features (1) and (2), and variations in the colour of living examples
are given above. In spirit, colourless specimens are not common,
but H]]Hl’]ﬂ“& of light and dark brown are numerous.

Gravier’s ﬁfrm es (pl. 13. figs. 71-82, and text 130 and 134) are
excellent lllllhtl ations of the species and the extremes of its
variation.

Ehlers's South American speecies #. levcodon differsin (1), as the
name implies, the broad white band surrounding the plates of the
upper jaw and the almost completely calcareous 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 as variations in #. siciliensis; but I do not find in these
collections any specimens the tentacles of which are shorter than
one and a half times the length of the prostomium, or the upper
jaw-plates of which are not {Iu]_te black with but a narrow and
inconspicuous white edging. Ringing of the tentacles may o
may not be developed. The points of agreement between the two
species so preponderate over these small, but constant differences,
ﬂmt it seems best to follow out Ehlers’s own suggestion and to

oard his qu[‘l]l‘]Bl]h as belonging to a local variety ot the cosmo-
lmhtmn species k. siciliensis.

Claparede and Ehlers (Borstenwiirmer) figure compound sete
with elongated articulated pieces, whereas Gravier’s figures (of
both varieties) show short triangular hooks as in Ehlers’s figures
of the leucodon variety. These aeta% vary considerably, those from
anterior segments differing from those found posteriorly in the way
shown by figs. 8, a & 0, Pl XXII., which represent the extremes
of the forms met with. Those {.1’[ the hinder teet are much the
stouter, as here commonly one compound seta is found alone.
Comb and acicular sete are entirely absent from all these speci-
niens, even in cases where two acicula occur in a few teet. Ther
absence forms a very definite distinetion between this and others
which have simple gll]a €. g. K. schuzobranchia Clap. *, K. maren-
zellert Gravier T, and £. cirrobranchiata Mecl. I. 111LhE three
species indeed show none of the other features of specialisation
which make #. siciliensis so well marked a form.

Several specimens, e. ¢g. four from Hulule, Male Atoll, and one
trom Minikoi reef, show remarkable papilla distributed over the
three middle tentacles, as shown in fig. 9, Pl. XXII. Possibly
these are connected with the “ papilles en forme de domes sur-

“ Op. cit., Supplement, 1870, p. 30, and pl.ii. fig. 6. This species has been regarded
as =y lmmmnm with . smahﬂzms by ]ﬂ.fi'l workers. Though Clapar l‘l]l"ﬂd‘-ﬁlll‘_i‘[lllll“
abont its jaw-apparatus and lays emphasis upon probably variable features such as
colour and proportions of the buceal segment, the presence pf these setie remains an
indubitable distinetion of quite specific importance.

A ﬂ 1 citf. . :?dﬂ
L‘hﬂllv 1iger” Reports, vol. x11. p. 277. It 1s remarkable that no specimen of S0
{'numlmi and widely distributed a species as K. siciliensis oceurred in the * Challenger
collection.
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baissés 7 which Claparede mentions and figures (pl. 2. fig. 5 D).
Perhaps these organs are eversible, or have here become hyper-
trophied.

The means by which the long and tortuous burrows are made
are still unknown ; the principal suggestions being (1‘] 1'}? ald of
an aciud secretion, (2) by the mechanical sction of the jaws.  While
in the Maldives, Gardiner repeatedly tested the effect of the
bodies of boring annelids upon litmus-paper without finding any
acid reaction, a vesult identical with Melntosh’s observations on
Polydora *. Indeed. 1t 15 not easy to see how an acidity of the
body could 1}1:11111[{: any effect beyond enlarging the diameter of the
hmu}w which 18 never found ]“ll&Pl‘ than the body of the worm
it contains. The supposition that an acid secretion aids the action
of the jaws is negatived by the calcareous composition of the
lower plates, the ﬂh]T parts the action of which could conceivably
produce the results seen. The size and gouge-like shape of these
strongly suggest their use 1 cutting out the canal by a roftary
motion of the head. The softness of ordinary reef-rock and the
porous nature of coral make this hypothesis a possible one.

The mode of hife of this species would, i1f known, be of great
interest. Is 1t usually possible for the head to come to the
surface to seek food, or does it, as seems physically necessary, and
as 18 indicated by the absence of gills anteriorly, remam usually
at the deep end of the burrow ¢ Can the horing sponges and algee
parasitic in corals afford an appreciable amount of nutriment to
the worm ?

GGenus Nicipioxy Khbg.
As Eunice but withowt gills,

The species of this genus are but few in number, and several
of the names apply to species not vet properly deseribed. Of
Kinberg’s three species upon which the genus was founded, two
are very probably, as Grube notes, specimens of #. siciliensis; but
the third V. eincla, which possesses acicular setee, 1s probably a
true Nicidion, and the shortness of its tentacles indicates the pro-
bable identity of this Pacific form with that from East Atrica.

The species of which certain identification 1s possible are but
four i number, viz. :—

N. Linberc gy H. E. Webster, Bull, 1J.s. 1 dt Mus, 2bH, 1884,
N. bfﬁ{}"ﬂm'er{m’f Mel., Ulml]mwm Reports,” x11. 1885,
N. brevis Ehl., ¢ Flornda 311119]1{1911 ’ 1887.

N. edentulum Ehl., Die PU]}*(hd.tE]l des magell. und chil.
Strandes, 1901.

Of these V. edentilwimn 1s distinguished from all the other species

Annals & Mag. N. H. ser. 4, vol. 11. p. 276 (1868).
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i the character ot its jaws, whose structure approximates to those
of Ewiice siciliensis.

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

Body slender, divided into two parts, which differ in the pro-
portions of their seqgments and the tjﬁmmcw?‘s of the feet they bear.
Prostomivm broad, slightly notched in front ; tentacles short, the
middle one projecting very little be; J{Jﬂz-rzﬂ the anterior border of the
prostomawm.  Hyes large, half-moon shaped. Jaws of the wusual
Jorm, great dental plaies with aboui six teeth Fr’m:ﬁ'

Sete o of the usual type.

Allied to N. brevis Khl™, but differs in slenderness of body,
shortness of tentacles, and other characters. o

Three cqper:'in] ens, of which the two largest want the hind end,
were dredged in Wasin Harbour. :

The huﬁv 1s very slender in propox tion to 1ts length, the longest
fragment measuring 15 mm. by 1'5 mm.,and consisting of si xty-five
hE’Dﬂ_lE‘lltH The single complete specimen 1s unfoity umtulv under-
a0Ing UE"‘-‘"FI]EPSLtlf}IH’Jf the hind end, and so is useless as a comparison.
All ‘th*-Be are of approximately the same breadth.

In life the anterior halt of the body is coloured rved-brown by
dots of colour on a whitish or pink E,mmu] the posterior part
being nearly colourless but for the black wuf In one specimen
two white collars were formed by the pe ristomium and 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 uniform dull Light brown, but one is darker
and redder anteriorly.

Two of the specimens were infested with a parasitic Syllid, the
fivst by one, the second by seven examples; this species was found
also on a Nemertine and a Polynoid, and will be deseribed m due
course, The head of the Syllid is buried in the space between
two adjacent parapodia.

The head 1s nearly as broad as the vest of the body, the broadest
part of which is about 4 mm. behind 1t. Both rings of the
buccal segment arve fanly long, the second being Jb{)nt half
long as the first. These and the next four or five segments are
1’19‘11‘1}" cylindrical in section, but the next tw eut}hiu et are
flattened dorsally and especi a-ll}f ventrally, and become very short.
These thirty anterior segments form a contrast to the succeeding,
both 1n their own proportions and in the feet they bear (see text-
fig. 66, p. 329). The remaining segments are highly arched
dorsally, though the vential flattening extends to the anus. and
are from two to three times as long as those of the anterior
region. The broadest part of the body is about the 1hiddle of the

# ¢ Florida Anneliden.” Results of dredging by U.S, Fish Commn. SS. ° Blake.
Harvard, 1887.

+ This number is nearly constant in all three examples.
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first region. which narrows shightly to its posterior end, and the
vest of the body retains this alurhﬂy decreased breadth to near
the anus. The figure of the worm (Pl. XXII. fig. 10) gives these
proportions and llustrates the differences between 13]1:—: two parts
of the body. As here shown, the change 1s guite sudden at the
point given,

The prostomium (Pl. XXITI. fig. 10) is nearly as broad as the
bueeal segment and slightly notched anfﬂ]m'ly in the usual way.
The tentacles are "-lﬂ[}ﬂﬂl.. short and thick, the longest projecting
but very little beyond the edge of the prostomium. The eyes are
large : and 1h-nwlv black, of a half-moon shape, or allﬂ'htl} crescentie
tmm some points of view. The tentacular enr1 are remarkably
small and slender.

The upper jaw-plates arve of the usual type, the only noticeable
features being the bluntness of the teeth and the length of the
supports at the base of the great dental plates. As would be
expected from the small size of the worm, the plates ave delicate
and of a hight brown colour, but calcareous matter is not visible,

Text-fig. 65.

Upper and lower jaw-plates of Nicidion gracilis. > 60.

There are two black erescentic paragnaths, one on either side
above and exterior to the crescent plates. The lower jaws can
scarcely be ealled plates, they are so delicate and flexible. The
shapes of all these parts are shown in text-fig. 65.
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The feet of the anterior part of the body project considerably,
those of the posterior very little. The former appear to be thicker
distally than at their bases, owing to the breadth and thickness ot
the lips of the seta-sac and to the swelling of the ventral cini to
an egg-shape, the broad end being the distal. The posterior teet
are as usual pointed at their tips and have small, searcely visible
ventral eirri. In this way is caused the more striking of the
differences between the anterior and posterior parts of the body,
the change taking place quite rapidly at the pommt mentioned.
at which also a two-hooked acicular seta first appears. In the
anterior feet the dorsal cirrus 18 long, projecting beyond the end
of the seta-sac; posteriovly 1t is very small (compare the figures
of the feet 1n text-fig. 66).

Text-fig. 66.

Anterior and hinder feet of Nicidion gracilis. % GO.

The setee are numerous and project well anteriorly when not.
as 18 frequently the case, broken oft' level with the end of the
seta-sac. This is the case almost always posteriorly, where usually
only a few comb-setee are found projecting. All are of the usual
form and their details are given in fie. 11, P1. XXIIT.

There 1s a single pair of short and slender anal cirvii.

This species 1s very closely related to V. brevis Ehlers, from
which 1t 1s distinguished at once, however, by the slenderness and
anterior compression of its hody, 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, broad features of the jaw-
apparatus (ineluding apparently the remarkable delicacy of the
lower jaws), structure of the feet and setee, and the characteristic
differences between those of the anterior and posterior portions of
the body.
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EXPLANATION OF THE PLATES.

Prarte XX.

Funice afra (p. 289). Dorsal view of the anterior end of a medinm-sized
Chuaka speetinen. X 3°5.

Side view of the same, showing positions of the anterior feet and relations ¢f
pro- and peristomia,

Outline of head and its appendages of a larger specimen showing the com-
paratively smaller size of these parts, to same scale.

. Lower jaw-plates of a young specimen, which are transparent enough to show

the strueture of the chitinous parts, the calcareouns end-plates arve well
developed. CF. text-fig. 44, p. 293, which is from an older specimen.

The bases of the tentacles and eyes, as seen when the anterior border of the
peristominm is drawn back. e.=eye, gr.=groove, ¢.=tentacle.

. A large complete Maldivan specimen of E. coceinea (p. 297), seen from the

side to show proportions of body &e. X 2. ‘
Lower jaw-plates of a small Wasin specimen (p. 300), showing the character-
1stic structure ot the end-plates.

Prate XX,

Funiee tubifewr, adult (p. 303). Head and anterior part of body.
About segment 85, region of small gills.

. Reeion of maximum development of aills.

Ventral view of (2) showing secretory pads formed by ventral cirm of the
middle part of the hody. All the above X 3.

5. Setwe and lips of seta-sac of the 100th foot. X 50.

Setae in detail.  a, acieular seta from hind body, the guard is broken away
as 11 the majority of ecases; 5, knife-ended compound seta from the 20th
foot : ¢, hooked compound seta; d, two comb-sete.

. The jaw-apparatus of the youngest specimen. X 18.
. Setae of a young spechmen.

a and 4, two forms of acicular sete, from the 35th and 20th foot respectively.

L and e, compound setee.

£, an acienlam.

Eunice indiea (p. 318). Head and antervior end of a full-grown specimen. X 4.

Ventral view of the head, showing grooves of the prostominm. Parts of the
end-plates of the lower jaws project from behind the border of the pro-
stominm.

Group of setw of the 50th foot i site, showing the relative positions of the
different kinds. X 37.

Isolated setwe : a, compound seta from 80th foot: e, compound, and &, comb-
seta from the 20th.

L

Prare X XIT.

. Eunice antennate (p. 312). Anterior end of a large Zanzibar specimen which

was less contracted than usual. > 3.

Head of another specimen in which the prostomium and peristomivm differ
in form from the above and the dorsal cirri are not moniliform. X 6.

Ventral view of the head, showing the grooved palps (Chuaka specimen, var.
viridis). X 8.

Lower or mandibular jaws, showing partly calcareous composition &e.

. An acieulum with fid distal end. "X 280. _
. Compound seta from a posterior foot (the 80th), in which the end-piece has

three hooks. X 280, _ ) _ *
Posterior view of a Chuaka specimen (var. wiridis), showing large posterior
oills, annulated anal eirrl, &e. X 10.

. Hunice siciliensis (p.323). Compound setwe, showing the extreme shapes

met with: @, from an anterior (5th) foot; &, from a posterior foot.

A tentaele covered with papille distally.

Nicidion gracilis (p. 327). The anterior and part of the posterior division of
the bhody.

Setee of the same :—a, eapillavy ; b, compound ; ¢, comb ; d, acicular hook-seta,
projecting from tfoot.





