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NEMERTINEA.

BY H. A. BAYLIS, BA.

WITH FOUR FIGURES IN THE TEXT AND PLATES I-II
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[II.  Literature ) : ) : . : : . . . 134

. —GENERAL.

Tue Nemertinea collected by the < Terra Nova” came, for the most part, from
the Antarctic and Subantarctic I'f*j_-'ini'H, t']lit'ﬂ}' trom (11‘1_‘1lll_:'inlu‘-ﬁ'[:tfinuﬂ i the Ross
Sea and MeMurdo Sound.

Three species, each represented by a single specimen, were captured off New
Zealand.,

The total number of species in the collection is small, and of this number very
few are ri‘]"(.‘lill]}' new to science. \ H[H'Tt*}' Hl‘ I]IE Whn]i- I‘H]]l‘l'“tlll I'_';i"-.'l‘.*-: the 1'nlfnu.'in},-'
results

Total number of species, 10,
Pl‘t“u'iﬂllﬂ]}' described :-'-]H_*l-i{‘:'-:. I
New species, 2.

Douhttul Hln*rif':-h S 3
Thi' }ll‘l-k'inllHl}' 11ﬂ.~:i'1'ﬂrml H]JL‘I*](*H are I]u* f{}”ﬂ“’ili}_{:- -
() From the Antarctic regions :—

A Hf;'h‘rj .r'j.mu'u.n' umﬁ'.“f.-’_w: I [H}}l'.

.IJH‘,H;H}H‘?'HH m-‘h"lhrfr‘rr-wfrrhf.w, .]nuhin.

YOL. 1l T
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Prostoma wnilineatwm (Joubin).

Lineus corrugatus, M‘Int.

(/) From New Zealand —

_fof.a'.r'mf;‘.h:r'u.\' 'r;';ril’.ﬂ'u‘ i'r.;ﬂl {}Illi [} }

The two forms described as new are - —
Baseodiscus antareticis. Bp: B, anl

Lineus scotti, sp. n.,

hoth from the Antaretic 1'4-_1g'im'1.~4.

The three doubtful forms are :
() From the Antarctic regions :—

A very small specimen, apparently belonging to the genus Cerebratulus,

and probably very young,

(h) From New Zealand :—

Two species probably belonging to the cenus Linews, each represented
by one specimen only.  They are referred to im the sequel as

Lineus, spp. “A” and *“ B.”

The material on the whole is very well preserved, and no difficulty, on the ground
of preservation, has been experienced m making out microscopic details by means of
sections or otherwise,  On the other hand, the number of specimens in some cases 18
so small that it was thought undesirable to dissect them to any great extent, and the
accounts civen of their structure must be regarded as subject to modification at some
future time, when more abundant material may be available.

[t is a matter for reoret that almost no record appears to have heen kept of the
colours and markings of the various species during life.  The specimens, by the time
that they were handed over to me for study, were all, with a very few exceptions
which will hbe mentioned in their appropriate places, deprived of all traces of ther
natural colours by the spirit in which they had been stored.

Transverse sections taken by hand were emploved as a means of assigning many
of the specimens to their position. This method was found extremely valuable for
rapidly sorting individuals which were so contracted, or of such nondeseript external
appearance, as to be inseparable by mere inspection.  The sections were hghtly stamed
with Paracarmine or Picrocarmine, and rapidly differentiated, dehydrated, cleared
(preferably m Xylol) and mounted in Balsam. In the cases where serial sections were
made, the best results were obtained by staining on the shde with Hmemalum, or
with Delafield’s Haematoxylin followed by Eosin.

Creosote was found useful in clearing some preparations, such as the probosecis of
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the Amphiporidae, in order to see details of structure without making permanent
IoOuntes,

The following Table gives a conspectus of the various collecting stations, and the
species of Nemertinea collected at each station.  The numbers in the left-hand column
correspond with the numbers in thick type in the general ** List of Collecting Stations ™
of the Expedition (Vol. 11, pp. 1-12) :—

g Nature | Depth (in
ht;i&t.;nu Position. of fathoms and Species,
W Bottom. metres).
91 | From Summit, Great King, Three Rock. J00 fins. \ Bascodiscus ginrdii.
Kings Islands, N. 107 W, 25 (748 m.) | Lincus, sp. < B.”
miles (New Zealand)
|34 | Spirits Bay, near North Cape, New Shelly. 11-20 fms. | Lineuns, sp. ¢ A.”
Zealand. (20-37 m.)
220 Off Cape Adare, mouth of Robert- Shingle. 45-50 fms, Admpliporus moseleyi,
son's Bay (Antarctic). (82-92 m.) A. multihastatus,
:: Prostoma wnilineatwm.
Lineus corrugatus.
| | L. scotti.
294 | Ross Sea, Lat. 74" 25' 8., Long. () |58 fms. Amphiporus moseleyi.
1792 3"E, (289 m.) « Lineus corrugatus.
| L. scotti.
314 | 5 miles N. of Inaccessible Island, Mud. 222941 fms, __E'Brmr*m?-.r‘e-:{'?w antarcticns.
MecMurdo Sound ( Antarctic). (406—441 m.) (Lineus scotti,
316 Off Glacier Tongue, about 8 miles Undecomposed 190-250 fms. | [Amphiporus multihastatus.
N. of Hut Point, McMurdo animal re- (348-457 wm.)| | Lineus corrugatus.
Soundd. mains  and | L. scotti.
mud.
331 | Off Cape Bird Peninsula, entrance Mud. 250 fms. J:I mphiporus wultihastatus,
' to MeMurdo Sound. (457 m.) Lineus corrugatus,
lL. seolti,
338 | MeMurdo Sound, Lat. 77° 13' 8., | o 207 tms. ;L;'H'F'MH corrugatus,
Long. 164 18" E. (379 m.) VL. seotfi.
339 | Entrance to MeMurdo Sound, Lat. = 140 fms. Awmphiporus moseleyi.

(256 m.) Lineus corrugatus.
| II.. sceotti,
| ! Cerebratulus, sp., juyv,

17°5' 8., Long. 164° 17" E.

340 | Ross Sea, Lat. 76° 56 5., Long. " 160 fins. \ Lineus corrugatus.,
164° 12' E. (293 m.) ) L. scolti.

355 | MeMurdo Sound, Lat. 777 46" 8, (1) 200 fins, \ Baseodiseus antarcticus,
Long., 1667 8" E. (548 m.) ) Lineus scotii,

356 | Off Granite Harbour, entrance to Mud. 20 fms. \ Amphiporus multihastatus,
MeMurdo Sound, (93 1m;) ) Lineus corriugatus.

o

Fl'|
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[I.-SYSTEMATIC AND MORPHOLOGICAL.

Orper METANEMERTINI.

Fam. AMPHIPORID .

;l .'f.fla'if'rﬂ.f}-';ru'e'r.h’, EI]]'iIIj}j[?l'}_l", 1831.

L. Laphiporus moseleyr, Hubrecht.

Awiphiporus moseleyi, Hubrecht, 1887, pp. 2022 ; PL 1, figs. 20, 21 ; Pl. TX, fims. 4. (=9 :
Pl X, fig. 8 ; PL XV, figs. 11, 12, 20.

Stations 220, 294, 339 : 45-158 fathoms.

The collection contains three small specimens and various fragments, mcluding
picces of the proboseis, which T assign to this species, not, however, without some
hesitation.  The material being so scanty, and the specimens not attaiming to the
large size of the types in the * Challenger ™ collection, though some of them are
sexually mature, 1t may be questioned whether we are not here dealing with a new
form.  But on comparing the details of the proboscis-armature, and hand-sections
taken throuch the whole animal, with the ** Challenger™ preparations and figures
of this species, the resemblances are so great, and the differences so shght, that 1
do not feel justified i making a specitic distinetion.

With so small a number of specimens at my disposal, I was unable to cut
a series of sections, and have therefore no mmportant contribution to make to the
anatomy of the species. It may be remarked, however, that the various trans-
verse sections taken by hand, chiefly in the maddle or posterior region of the
body, the lateral nerve-stems do not appear to be sitmated quite so far dorsally
as i the type material.  Hubrecht, indeed, lays particular emphasis on the point
that the nerve-stems lie above the lateral gut-ceeca in 1. moseleyi, and notes this
as one of the characteristic features of the species. In the examples now under
consideration the nerves do, apparently, lie at some distance from the lateral margin
of the body, and nearer to the dorsal than the wventral side, but they are not
entirely dorsal to the gut-caca, parts of which extend outwards hoth above and
below them, and may be said to envelope them, as 1t were, on three sides. This
sheht  discerepancy may, ol course, be due I|1l_'l'!ﬁ1}’ to different states of contraction,
or to a difference in the level at which the sections were cut.

The nerve-layer of the proboscis, as I find is the case in the * Challenger ™
material, contams fourteen longitudinal nerves.

The genital oroans arve also arranced as stated in Hubrecht's account,
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The only other point specially observed was the great development, m some
specimens, of muscle-bundles running through the gelatinous parenchyme in a dorso-
ventral divection. These muscles pass through the longitudinal muscle-layer, and

are connected with the circular muscle-layer dorsally and ventrally.

2. Awphiporus multihastatis, Joubin. [(BL L fiesid; 2, 5,7, 9

-

Awphiporus multihastatus | Punnett (in litt.) |, Joubin, 1910, pp. 11-12 ; Text-figs. 15, 16 ;
Pl. I, figs. ¥, 8.

Stations 220. 316, 331, 356 : 45-250 fathoms.

This species appears to be tolerably abundant in and near McMurdo Sound. 1t
was first recorded from Cape Adare, in the * Southern Cross ” collection, and some
of the “ Terra Nova” material comes from the same locality.  The collection contains
thirteen specimens and some fragments belonging to this species.  As it has been
possible to cut some serial sections, and to examine the proboscis carefully, a few
points in the structure of the species, which have not previously heen described, may

now he noticed. and a few measurements given.

ExTERNAL FEATURES.

The largest specimens measure about 5 em. in length.  Their thickness, according
to the state of contraction, 1s Very variable.

The alimentary canal and proboscis-sheath have a common opening on the head, m
the form of a median vertical slit (PL I, fig. 2, M.). The external opemings of the
cerebral organs are 1 the form of crescentie slits, mainly transverse in direction (Pl I,
fig. 2, (\8.) Numerous eyes were found to be present: they are situated rather deep

in the substance of the head, and ave arranged m two lateral patches (PL 1, fig. 1, E.).

INTERNAL ANATOMY.

Alimentary  Canal—The @sophagus 1s at first (in the region of the brain)
very narrow.  Soon, however, it expands into a volumimous stomach, with much
folded walls.  This is succeeded again by a narrower pyloric canal (PL 1, fig. 5.
Pyl.) which opens into the mid-gut at about 4 mm. (in a spirit specimen, as
calenlated from serial sections) from the tip of the head. There is a large cwcum
(PL 1. fie. 5, Cwec.) extending forwards from this point, ventrally to the pyloric

- |

canal. as far as the posterior end of the folded stomach. with which it appears to be in
close contact.  This cmeum sends out numerous lateral pockets (PL I, fig. 5, L.P.),
which enrve upwards within the muscles of the body-wall.

Proboscis.—The most  striking  feature of the proboscis n this species, as
M. Joubin notices, is its very great thickness in proportion to the animal’s body. Its

anterior portion is exceedingly muscular. and its diameter 1s about equal to halt that
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of the hody (PL 1, fig. 5, Pr.). The nerve-layer of this portion of the organ contains
sixteen longitudimal nerves,

The armature of the proboscs (PL 1, fig. 7) 18 quite distinetive.  The stylets are
of a blunter and stouter shape than 1s usual 1 the genus, and are particularly
broad at the base. The functional stylet measures 0°28 mm.-0°40 mm. in length,
and in width, at the pomt of attachment, 0°12 mm.—0-22 mm. The basis of the
functional stylet 1s also very broad and stout, and is of a somewhat triangular
outline. It measures 0°70 mm.—1°3 mm. in length, and 04 mm.—0'8 mm. in
width at 1ts thickest part, which 1s posterior.

The reserve stylets are contained in twenty-eight or thirty pockets, arranged
a cirele round the bulbous expansion of the proboscis (PL 1, fig. 7). Each pocket
containg one, or at most two, stylets,

Body-wall—The external epithelium stands on a comparatively thick basement-
membrane (PL I, figs. 5 and 9, B.M.). The circular muscle-layer is not very thick,
but the longitudinal layer (PL I, figs. 5 and 9, L.M.) 1s well-developed, and about
equal in thickness to the external epithelium and basement-membrane toeether.

Cephalic Organs.—Each of the erescentic apertures leads into a cavity which is
wide at first, but soon becomes a narrower tube, circular in section, running backwards
and inwards to come into connection with the anterior part of the brain. The
mner end of each organ 1s surrounded by the usnal canghionie and glandular structures.

Genital  Organs.—In both sexes the gonads are arranged in a manner very similar
to that of 1. moseleye; i.e., they arve distributed round the inside of the body-wall, so
that several may be seen in the same transverse section (PL I, fig. 9, (), and without
any definite alternation with the gut-ceeca. Theinr ducts open, for the most part, at
the sides of the body. but towards the hinder end, where the genital sacs are more

numerous, some of the openings are dorsal and ventral.

Fam. PROSTOMATID .
Prostoma, Ant. Duges, 1828. | = Tetrastenuma, Ehrenberg, 1831.]
3. Prostoma unilineatwm (Joubin). (PL I, figs. 3, 8. Text-figs. 1-2.)
Tetrastemma unilineatum | Punnett (in litt.)], Joubin, 1910, p. 12 ; PL 1, fig. 9.

Stations 220, 339 : 45-140 fathoms.
Of this pretty httle species there are nine examples in the present collection.® The
type specimens in the “ Southern Cross” collection are in poor condition, but there

can be little doubt of the determination of these individuals.  One of them (PI. I, fio. 3)

* At the time of studying the material, only two specimens were available.  Seven more very small

individuals were .-'.1||n-u~||111-'.||t|'l.: sorted out from among []t-u.||ln_{t;u] material from Station 220,
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is somewhat larger than the type specimens, the body measuring 8 mm. in length, and
3 mn. from side to side at the widest part, which is about the middle. The animal

tapers towards the head and taill. The dorsal surface is convex. the ventral surtace

-

concave. The proboscis was extruded to a distance of 3 mm.. but 1s now broken off,
and a microscopic preparation has been made of 1t
to show the armature.

Several of the specimens are very minute,
measurine only about 2 mm. in length.

The coloration (in spirit) 15 as follows : the
dorsal side is of a vellowish flesh-colour, with a
distinet reddish-hrown pigmented median stripe :
the ventral side is of a pale ochreous yellow.

The four large eyes have been made out

]H, rlr*.‘l]'ill_*._" in creosote.  The two on either side

lie close together, one behind the other. (Text-

ﬁ,‘_"',l.l,' [ T e (| | L L P |
I mm

Fia. 1.—Prostoma unilineatum @ dorsal view
INTERNAL ANATOMY. of the anterior end, magnified, showing
the eyes (E.)

The anatomy has not heen fully worked out,
as serial sections have not heen cut. A few transverse sections taken by hand reveal the
following characters :

Body-wall.—The external epithelium (PL 1, fig. 8, Ep.) consists of very tall cells,
interspersed with many unicellular ¢lands and their secretions, which are seen escaping
to the exterior. It rests on a thin basement-membrane, which separates it from the
cirenlar muscle-laver.  Both this latter layer and the suceeeding longitudimal layer ave
thin and but ﬂ*f:]l]}' nh'vf%lu[u*m].

Ova.—The largest specimen is a female, and the entire space within the
longitudinal hodyv-muscles, where not oceupied by the gut and its lateral diverticula. or
by the proboscis-sheath, 1s filled with eggs of relatively enormous size (Pl I, fig. 8, Ov.),
measuring about 0-4 mm. in diameter. Their nucler are also large (0°08 mm.—0*1 mm.
in diameter) and contain many refringent globules.

Proboscis-sheath and — Proboscis—The proboscis-sheath

01mm. 15 proportionally laree, and is supplied with strong cireular

museles.
The proboscis 1s relatively very stout, but its armature

15 minute. m accordance with the small size of the whole

M6, 2. Prostoma unilinea-  animal.  The form of the central stylet and its basis 1s repre-
tum :  the functional = gepted in text-fic. 2. The basis measures 0°15 mm. in
H?_ﬁ,’]l*t ﬂt tll!‘ ll'['nllnHt‘IH, .I i T] L d i e L L I
and its basis, |1i_‘-f|t1j.' cngth. lere are two poc ets contaming reserve STy ets 1o

magnified. the number of about four i each.
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OrpER HETERONEMERTINI.
Fam. BASEODISCIDE,
Baseodiscus, Diesing, 1850. [= Fupolia, Hubrecht, 1887.]
4. Daseodiscus antaretieus, sp. n.  (PL 1, figs. 4, 6.)

Stations 314 and 355: McMurdo Sound, 222-300 fathoms.

A fairly distinet constriction immediately behind the mouth, when the head is not retracted.
Cephalie grooves lateral and vertical. Mouth small and eircular.  Primary basement-membrane of cutis
deep, but loose, and with many radial museclefibres. A well-developed layer of gland-cells in connection
with the cutis. Bundles of fibres in outer longitudinal muscle-layer of body separated by much gelatinous
tissue. Circular muscle-layer thin.  Walls of gut not folded. Proboseis slender, and proboseis-sheath
thin-walled.

Two specimens which I refer to this form occur in the collection,

The larger of the two measures 55 em. in length, and has a maximum thickness
of 9 mm. The smaller, which is apparently a young female, measures only 2 em. in
lenoth and 5 mm. in thickness.

There is no trace of colour or markinegs upon either individual,

ExXTERNAL FEATURES.

[n the small specimen the characters of the head (PL L. fig. 4) can be fairly well made
out ; it is marked oft from the body by a moderately distinet constriction, immediately
behind the mouth. The proboscis-pore (P.P.) is a well-marked vertical slit just below
the apex of the head. The shallow cephalic orooves (G.) are lateral and vertical, and
apparently do not form a complete rimg.  The mouth (M.) 1s small and cirenlar, with
recularly wrinkled margin.

In the larger example the head is much retracted, and httle of these features can
he made out with certainty.

INTERNAL ANATOMY.

A small piece was taken from about the middle of the body of the small specimen,
and cut into transverse sections (Pl I, fig. 6).  These reveal the following features :—

The external epithelium of the body (Kp.) consists of tall cells, resting on a
secondary basement-membrane (B.M%), succeeded by two thin layers of muscle-fibres,
an outer cirecular and an inner longitudinal.  Beneath the latter 1s a well-developed
layer (Gl) of large glandular cells.  Next comes the thick primary basement-
membrane (B.M), consisting of a rather loose connective tissue, through which many
bundles of muscle-fihres pass outward radially.

The outer layer of longitudinal body-muscles (L.M~) comes next m ovder.  The
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bundles of fibres belonging to this layer are somewhat scattered, and are embedded
i a considerable amount of gelatinous and solid-looking connective tissue.

The circular muscle-layer (C.M.) is thin. Between it and the outer longitudinal
muscles lie the large lateral nerve-stems (L.N.).

The immer layer of longitudinal museles (L.MY) is comparatively thick and dense.
Beneath it lie the proboscis-sheath (P.S.), the gut, and a certain amount of loose
connective tissue.  In this connective tissue, hetween the muscles and the gut, there
are numerous large spaces, some of which are probably blood-sinuses, but others appear
to be the gonadial sacs.  The former are situated dorsally and ventrally, the latter at
the sides. In the anterior part of the series of sections these gonadial spaces are
empty, hut more posteriorly ova are heginning to be developed from their walls. The
ova always appear on that side of the sac which 18 towards the exterior. The sex of
the larger specimen was not determined. and I am unable to give any particulars as to
the arrancement of the :__:'llll:l-:lr-l in the male.

The out (PL 1, heo. 6, |11t._'} 18 Hi]ll_[.l]v[_‘ and H[‘:u-wi-::lirh and 1ts wall 18 not folded.

.ﬁl-

The proboscis is feebly developed, and its sheath is thin-walled, and not abundantly
provided with muscles.

With sueh scanty material available, nothing further can be said at present of the
anatomy of this species.  Its chief interest lies in the fact that it 1s the only member
of the genus as vet recorded from truly Antarctic waters, unless we accept Fupolia
punnetti as a * good 7 species. I shall further state my views with regard to this
question under the heading of Lincus corrugatus; but 1 may be permitted to remark
here that I can see no reason for referring that form to the genus FEupolia (or
Baseodiscus). It this view be correct, the present species will be the only one, |

helieve, hitherto recorded from a latitude further south than 427

3. J";N.w-‘rui'r.n".w‘H.w' :f:lfri‘rfilr. {I‘Illl II',]

Eupolia giardit [ MfIntosh (in litt.)], Hubrecht, 1887, pp. 11-15: PL 1, figs. 7-9; Pl. V
Pl. VI, figs. 4-11; PL VII, figs. 4, 5, 8 ; Pl X, fig. 6 ; PL XI, fig. 12.

Station 91 : 300 fathoms.

A single specimen taken near Three Kings Islands, New Zealand, appears to
]wllrllg‘. i all ]Ii'i?]liiililif_\'. to this H_[H'_'.i_‘it‘:i. It measures about 6 em. m lenoth, and has
a thickness of 6 mm.  The head-end tapers somewhat, and shows a faint surrounding
.'7'51"’{'1"-“' = t-ll‘:'-'.l‘l'”ll'll :IIHI ﬁlu'lll’t't] }.'r}’ I'{Hh]‘l'l']lT. T}H' l;til ‘I*-. l'llllil_‘}l_”}' Ill.lilll’i‘lL ill‘]ll
thicker than the head.

The specimen 15 a female.

:'\'n LI aces l:—T' :‘Hi:llll' Calll 1NowW I|'H* lljfn]t* onut,

VOLL TI. U



132 “TERRA NOVA” EXPEDITION.

Fam. LINEID A
muB-Fam. LINEIN A,
Lineus, Sowerby, 1806.

(. L;Hrh'.w r'u.*’?'H.r;.rrH.f,w! 1]_‘111[_ {Tl‘-ﬂt-ﬁgﬁ. ;_.;__1_}

Lineus corrugatus, M*‘Intosh, 1876, pp. 322-323. M‘Intosh, 1879, p. 262: Pl XV, figs. 1T,
8. Studer, 1879, p. 123. Biirger, 1904 (1), pp. 96-97. Joubin, 1910, pp. 2-8;
Text-figs. 1-10; PL 1, figs. 1-5.

Cerebratulus corrugatus, Hubrecht, 1887, pp. 41-43; PL I, fig. 17: Pl XI, fig. 9 ; PL. X1,
figs. 3, 4; Pl XTI, figs. 1-6 ; Pl. XIV, figs. 2-4. Joubin, 1908, p. 6.

! Cerelwatulus charcoti, Joubin, 1905 (1), pp. 315-318, and text-figure. Joubin, 1905 (2),
p- 452.  Joubin, 1908, pp. 2-6 ; Fig. 1.

Lineus hanseni, Joubin, 1910, pp. 8-9 ; Fig. 11.

Eupolia punnetti, Joubin, 1910, pp. 9-10 ; Figs, 15, 14

Stations 220, 294, 316, 331, 338, 339, 340, 356 : 45-250 fathoms; Station
324, McMurdo Sound, on shore.

This fine species forms the bulk of the present collection, having been captured at
nearly all the dredging stations in the Ross Sea and MeMurdo Sound, where 1t s
evidently very abundant.

The best account of this form is still that of Hubrecht (1887) i the report on the
“ Challenger 7 collection.  His deseription and figures of the histological details of the
body-wall in particular are most aceurate and complete.

The original deseription of the species by M‘Intosh (1876) is very brief, and may
he quoted here i full :

“ Body (in spirit) flattened, rather abruptly pointed anteriorly, and more gradually
posteriorly.  The cesophageal region is marked externally by a series of promment
and somewhat regular rugm, which sweep from the mouth dorsally and ventrally ; so
that the dorsal view recalls that observed i Arion ater.

“ Colour dark olive throughout, with the exception of a white band, which crosses
the anterior border of the snout, and passes backward to the posterior third of the
lateral fissure. where 1t bends dorsally and terminates.

“The special characters are the very large mouth, with the prominent ruge,
which show that the anmimal probably possesses unusual powers of @sophageal
protrusion—a supposition borne out by the great development of the external circular
muscular fibres and the succeeding longitudinal coat of the organ. The internal
olandular liming 1s also very firm. The outer layers of the proboscis correspond with
the type in the Lineida ; but the internal longitudinal layer is largely developed.”

In size the specimens in the present collection vary very g‘l'f.';mtl}f; the smallest

of the yvoung individuals measure about 6 em. in length, and are generally coiled
ventrally in a spiral when in spirit.  The largest specimen is 65 e¢m. in length ;

this example was found * washed up on Hut beach, Feb. 28th, 1911, and 18 m a
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very expanded condition, Another measures 52 em.., and there are several of

nearly this size.

The colours of the large examples are no longer distinguishable —some are
perfectly white, while others have apparently been discoloured by the spirit in which
they were kept.®  The young, however, still show the characteristic markings mentioned
in MfIntosh's description.  The ground colour is now (in spirit) a dirty reddish hrown
above, somewhat paler helow, and with slight indications of a paler longitudinal stripe
on either side mm some cases. The cephalic slits are edged with white, and a white
streak passes dorsally from near the hinder end of each slit, forming a nearly complete
bhand across the head.

In some of the large examples the head is exceedingly elongate, the moutl
measuring 23 mm. (in the “Hut beach ™ specimen 30 mm.) in lencth, and the
cephalic shits about 6 mm.

One specimen, measuring about 50 em. in length, exhibits a very marked
Hattening of the posterior end, which led me to question whether this was not of a
different species from the rest. It is, indeed, remarkably similar to the form deseribed
by Joubin (1908) as Cerebratulus charcoti. By means of sections, however, [ have
satisfied myself that there 1s no ground for believing that it is not an example of
L. corrugatus. 1t 1s a male, and m the flattened posterior portion the testes may he
seen in section, disposed peripherally within the muscles of the hody-wall.  The various
layers of the body-wall are much reduced m thickness in this region, and the muscle-
layers in particular appear at this point to be very weak. Hence the probable
explanation of the flatteming (which 13 seen in varving degrees in other specimens
alsof) 1s that at the time of sexual maturity the body-wall becomes reduced in thick-
ness, and less strongly muscular, in order to provide more room for the sexual
products which are ripening within.  The natural result of this process wounld
he that the weakened portion would participate less fullv in the muscular contraction
which takes place under the action of a fixing reagent, and. it already flattened. would
remaln so.

[ have been led. during my investigation of this species, to entertain doubts as to
the validity of certain other species from Antarctic waters, and it 1s appropriate here
to make some reference to them. While working on the * Terra Nova ” collection |

have had at my disposal the types of the  Challenger.” ** Discoveryv,” and ** Southern

* The following note on their colours during life has been submitted to me by Mr. D. G. Lillie :

“« The long Lineus-like specimens obtained in the Antarctic were of a purplish light red or terra-cotta
colour on the dorsal side, and a yellowish-creamy white on the under surface. The colouring was very
much alike in all the larger specimens obtained.” He adds, with regard to this species, that * they had
ereat power of elongating and contracting their bodies.”

t The “ Hut beach” specimen is flattened throughout its entirve length, but it is probable that this
individual was in a moribund condition when ecollected, and 1T do not attach any importance to its
exceptional appearance.

5 W
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(‘ross 7 collections.  Among them there are good series of sections of Lineus corrugatus,
Lineus hanseni, and Fupolia punnetti. 1 have worked through all the series, paymng
particular attention to those (twelve in all) which were taken through the heads of the
worms, and which show the arrangement of the brain, cephalic organs, and blood-spaces
in that region. On carefully comparing all these series together, and also with the
“Terra Nova " specimens of L. corrugatus, I can find no reason, either in the grosser
anatomy, or even in the finer details of histology, for regarding any of them as distinet
species, and I therefore consider them all synonymous with that originally described
by M:Intosh (1876).

One of the most characteristic features of Lineus corrugatus, as has been noticed
by M. Joubin (1910), is the arrangement of the large blood-sinuses m the head. |
have paid special attention to this system in all the gpecies mentioned. and find 1t in
every instance identical. Such shght apparent differences as there arve, are evidently
the result of different states of contraction, and are in no way due to any variation
structure. At the point where the blood-sinus traverses the nerve-collar it becomes so
compressed in some specimens as to be almost obliterated. but it can nevertheless bhe
traced, and shown to go through essentially the same changes at different levels, in all
the specimens examined, and in all the ** species = above named.

As my conception of this blood-sinus and its transformations differs somewhat m
details from that of M. Joubin (1910), and as 1t 1s an important feature ot the species.
[ have prepared a series of diagrams illustrating its appearance as 1t is traced back
throngh any series of transverse sections, commencing with the snout of the animal.
These diagrams were all outlined with the camera lucida, though they were not all
taken from the same series of sections, as the vessels in a given region were hetter
Jih‘.plﬂ}'hl sometimes 1 one H}_}{u_’i]lwu, sometimes i another, ;111{111‘11i11;‘ to 1ts state of
contraction. In all, however. they could be traced with more or less ease, and reduced
to the same plan.

Starting, then, with the tip of the amimal’s head, we find a single blood-simus

g
occupying a median position dorsal to the rhynchodaeum (Fig. 3, A.).  This sinus soon
widens out (Fig. 3, B.). and becomes divided into two lateral spaces by the develop-
ment of a partition from the dorsal side of the rhynchodeum to the opposite wall of
the sinus (Fig. 3, (.). The blood-spaces, a little behind this point, come to embrace
the rhynchodzum between them, each being of a crescentic shape in transverse section
(Fig. 3, D.). This condition remains constant until the region of the brain begins
to be reached. The connective and muscular tissnes m the centre now begin to

¥

merease at the expense of the blood-spaces, which become very attenuated (Fig. 3,
[5.-I.). This development of muscular tissue is the first indication of the probosecis-
sheath proper, whose muscles are at this point continnous with those of the proboseis
1tself,

A space, or spaces, now begin to appear in the central tissue. These represent

the beginning of the lumen of the proboscis-sheath, which soon completely surrounds
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Fia. 3.—Lineus ”””“f””'” Diagrams of a series of transverse sections, illustrating the vascular system,

which has been upwwntﬁl in solid black. The brain and nervous structures are hatched.
Pr.. lll‘ll"lil-‘*ﬂlh. P.S., l-}l‘»lt} of proboseis-sheath : R., rhynchodienm, seen opening to the exterior
in the first diagram (A).

A—Shows the median blood-sinus in the snout, lying dorsally to the proboscis-pore (R.). Blood-sinus represented
in solid black.

B—The proboscis-pore has passed into the rhynehodeum (R.), and the blood-sinus is of wider calibre.

C—The blood- sinus becomes divided into t'u.-l_: h"; H ]_:1Lll;lt.1t‘.|t| of connective tissue .I.-1,4_1;_1pmu on the dorsal side,

D —There is now a complete wall of connective and muscular tissue dividing the two blood-zpaces, and enclosing the
rhynchod®um,

E—Nerves from the anterior lmrt of the brain are ﬁLlJ[JL‘ﬂI!HI"’ ]kLT.le."‘-.‘, and the central tissue 1s encroac |ll'!]t' more and
more upon the blood-spaces, so as to reduce them in size.

F—The central muscular tissue begins to show spaces—the beginning of the cavity of the proboscis-sheath (P.8.).
Blood-spaces still further rmlumn;l

G —The cavity of the proboscis-sheath is now seen {u‘llltllll"i! 1y surrounding the proboscis (Pr.), and separated by a thin
wall from the blood-space on either side. The 1ﬂt1m1-‘=lm:u are pressed between the brain and the !uuh:mn.
sheath, so as to be very narrow at this point,

H—The blood-spaces have coalesced ventr: ally, so as to form a U-shaped vessel enclosing the proboscis-sheath,
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the proboscis. It has only a thin wall ventrally and laterally, separating it from the
blood-sinus, which is now a single U-shaped cavity, the two lateral sinuses having
coalesced below. (Fig. 54 T[}

The blood-sinus may be regarded as a single cavity throughout, broken up by
the encroachment of bridges of connective and museular tissue, which appear quite
irregularly, and are not always symmetrical on the two sides.  Immediately after
passing behind the brain, a median ventral blood-space 18 formed for a short distance,
as shown by M. Joubm (Fig. 4. A.). This, however, is soon divided again into two
lateral spaces (Fig. 4, B.), which become more and more widely separated by the
intervening mass of connective tissue (Fig. 4, C.).  This median space 1s quite distinet
from the wvessel of the proboscis-sheath, and mstead of passing eradually mto 1t, as
described by M. Joubin, never has any connection with it whatever. This vessel.
usually called the dorsal vessel, thouch clearly belonging to the probosecis-sheath, is
a small cavity in the wall of the sheath itself, on the ventral side, appearmg first
at the level of the hinder part of the brain, and extending, probably, throughout
the length of the sheath. Its dorsal wall anteriorly 1s a very thin and collapsible
membrane.  Posteriorly the vessel sinks more deeply into the tissues below the
prohoscis-sheath, so that its dorsal wall becomes much thicker. Not having cut a
whole worm into sections (which would be a somewhat extensive undertaking), I am
unable to state what actually becomes of this vessel at the hinder end ; but so far as
my evidence goes 1t 1s not, at any rate at the anterior end, in direct communication
with the other system of sinuses. To continue the history of the mam system, as
we pass backwards through the series of sections to the region where the mouth
and esophagus appear, the lateral sinuses, at first few and large (Ifie. 4, C.), are
seen to spread round the outside of the cesophagus, =0 as to embrace it laterally
and dorsally. except for the interruption of the proboscis-sheath. They subsequently
become more and more subdivided by the bridges of connective tissue and muscles,
and at the same time smaller and less congpicuous.

Finally, behind the mouth, their condition 18 that of a network of quite small
vessels almost completely surrounding the gut (Fig. 4. D.). They lie between the
imner longitudinal body-muscles and the cireular muscle-layer which suwrrounds the
out, and have now acquired a much more definite lining epithelium of thenr own.
They now present, in fact, exactly the appearance described and ficured by Hubrecht
(1887, Pl. X111, fig. 6).

One other point may be mentioned in connection with the vascular system, m
which T cannot entirely agree with M. Joubin’s deseription (1910). He states that
both in L. corrugatus and i L. lhansen: there are certain ““ orifices” by which the
cavity of the rhynchodeeum is in communication with that of the blood-sinus in
the head. This communication 1s said not to be direct, but certamm * ampulle = m
the thickness of the wall of the rhynchodseum are said to communicate through a

kind of spongy tissue with the blood-sinus, bemmg at thenr mmner ends in direct
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Fic. 4. Lineus corrugatns.—Continuation of the series of diagrams illustrating the vascular system (solid
black). CM., circular muscles ; /nl,, intestine ; M., mouth ; Oes., wsophagus: P.§., cavity of
proboscis-sheath.

A—Bridges of connective tissue and musecles begin to cross the blood-space irregularly, breaking it up into a network
of intercommunicating vessels., A small blood-vessel, with very thin dorsal wall, is now appearing in the wall
of the ]|r'n]n].~x1'i---]h';11h, on the ventral side. {T]w Elt't‘l]'lt‘l:‘-u“i:-; 15 no longer seen, having been torn out in this
specimen. )

B—A median ventral blood-space has appeared temporarily, but is already being encroached upon by the connective
tissue, aricl -|-1r:|l‘;l.l|'|1 into two lateral BIHLEES,

C—The branches of the blood-space are becoming widely separated, and spreading round to embrace the walls of the
cesophagus and mouth, which have now appeared.

D—The final condition of the bleood-space with its network of wessels. These now lie below the inner layer of
longitudinal musecles, and completely surround the intestine. The blood-vessel of the proboscis-sheath is
still seen, its dorzal wall being an exceedingly thin membrane (exaggerated in thickness in the drawing),
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communication with the lumen of the rhynchodseum. The figures given, however,
are not altogether convineine ; and on re-examining the material (which i1s not
conspicuously well preserved), I have formed the conclusion that the “ampulle ”
are to a certain extent artificmal results of the contraction of the wall of the
rhynchodseum.  They are, i fact, a kind of *“ hernia” of the lining epithelium,
which is here and there pushed outwards between the musecles, thus formine minute
diverticula still in communication with the main cavity of the rhynchodseum. They
do not ocenr 1n all the series of sections examined, and are not, therefore. an
essential feature of the species.  Moreover, their outer communications with the
blood-sinus are, 1 believe, 1magimary. In no case have 1 detected any actual
opening, and though they sometimes come very near to the surtace, I believe that
this appearance is entirely due to artificial causes.

Having already stated my conviction that Lineuws hanseni and Eupolia punnetti
are synonymous with L. corrugatus, 1 may perhaps be permitted further to add that [
feel some doubt as to whether (erebratulus charcoti. Joubin, should not come under
the same category. The authors description (1908) does not appear to me to show
any very satistactory g‘l‘{.millﬂlr_& for 1ts separation ; no ilE‘.H{'l‘i]]fillll or ficures of 1ts mternal
anatomy are given, and the main points upon which the distinction of the species
15 based are (1) the marked flattening of the posterior end of the hody : (2) certain
very vague features of colour: and (3) the great length and attenuation of the head.
Now (1) the flattening of the body, as 1 have attempted to show above. oceurs in
specimens which I cannot regard as other than L. corrugatus; (2) colour, in spirit-

preserved material, can hardly be said to have any importance at all, heing often

affected by the pigments of other specimens, &e., which may have heen immersed
i the same spirit ; while (3) the comparative length of the head, mouth, &e., in
these worms 15 a matter obviously dependent upon the growth of the individual
and the mode of fixation or preservation employed, and may be extremely variable
in preserved specimens of the same species.

Til]ii]lf:f all these facts mto consideration, [ think the evidence i}{IiHTH to the
conclusion that m all four cases (Lineus corvugatus, Lineus hanseni, Cerebratulis
charcoti, and Fupolia punnetti) we are dealing with one and the same species, and that
this 1s the form originally deseribed by M:Intosh (1876) under the name of Linens

corrigatins,
IDISTRIBUTION.,

By the mclusion of the several species above-mentioned in the synonymy of
L. corrugatus, the range of the latter i1s seen to extend to the western as well as the
castern side of the subantarctic regions.  The specimens determined by M. Joubin as
Cerebratulus corrugatus and O charcoti came from Booth-Wandel Island. I have also
to add that some mmmature specimens brought from Cumberland Bay, South Georgia,
by the late Major G. K. H. Barrett-Hamilton’s E:{pm]ii'iml. 1 916—-1914, ]u*]tm;_;'_. 1
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my opinion, to the same species. Combining, therefore, all these records, we have

the ft'_ulluwiug M

S , i Approximate Approximate
Locality. COHEHOR, Latitude. Longitude.,
{ ¢ Southern Cross,” (27 B 170° E.
(L . p =
Cape Adare ) Terra Nova.”
Murdo S ] “ Discovery,” i 165 E,
McMurdo sound . ) Terra Nova.”
Heard Island : : - ; ‘“ Challenger.” 53"~ S. 74° E.
sl British Transit-of-Venus Exp., | 50° 8. 70° E.
ERhaHs “* Challenger.”
Booth-Wandel Island . . : Charcot’s 1st Exp. 657 . 66 W,
, o { Major Barrett-Hamilton’s Exp., 54° 5. L
South Georgia ) 1913-1914.

These localities lie in a fairly complete cirele, between the approximate latitudes
of 50° 8. and 777 S., and 1t appears that we are dealing with a single common species
which extends completely round the subantarctic region. It is, perhaps, somewhat
remarkable that the species, oceurring as near as South (Georgia, should not have heen
recorded from the Strait of Magellan, which lies well within its range of latitude ;: and
possibly sooner or later it will be found there. Its northern range, however, with the
exception of Kerguelen and Heard Island, appears to lie within the extreme limits of
the pack-ice.

7. Lineus scotti, sp. n. (Pl 11, figs 1-6.)

Skin smooth.  Head blunt and rounded. Mouth rather short. A transverse groove encircling the
head behind the cephalie slits,  The latter are deep, and communicate with the brain only at their hinder
ends. Primary basement-membrane of eutis lacking. Glandular eells in epithelium with a brownish
secretion.  Outer longitudinal muscle-layer very dense and thick. Proboseis with four longitudinal
nerves. Its eircular muscle-fibres form dorsal and ventral crosses. Cerebral organs large, projecting into
lateral head-sinuses.

Length up to 107 em. (probably often greater).

Stations 220, 294, 314, 316, 331, 358, 339, 340, 355 : 45-300 fathoms.

The species seems to oceur together with L. corrugatus in nearly every case.

A number of specimens of this Linews, which is elearly distinet from L. corrugatus,
oceur in the collection. 1 have mamed this species in honour of the lamented
(‘ommander of the Expedition. The two forms, when in spirit, are generally readily
separated by mere external inspection, though by this means some specimens of
L. scotti might easily be taken for mmmature individuals of L. corrugatus which had

1 econme thlt | :1l i].‘iHL‘il.

VOL. II.
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ExTERNAL FEATURES.

The ¢hief points in the external appearance of /L. seofti which serve to distinguish
it from L. COrrtgarils are as follows —

The skin is comparatively smooth, and not thrown into marked wrinkles and
furrows.

The head 1s usually blunt and rounded in front. The snout 1s, however, evidently
capable of some extension, as in a small number of individuals it has heen fixed in a
more tapering form.

The young specimens do not appear to coil up ventrally in a spiral when killed,
as do those of L. Corrigatis,

The mouth (PL 11, fig. 1)is a longitudinal slit, but not nearly so elongate as in
the other species. In the largest individual it measures 5 mm. in length. The
lips are thrown imto regular folds transversely to the long axis of the mouth.

There is In many cases a more or less well-marked transverse groove hehind the
cephalic slits.  This is especially noticeable on the ventral side (Pl I, fig. 1), where
it runs back in the middle line to meet the anterior end of the mouth, thus forming a
V-shaped turrow.

The cephalic slits are very deep and clean-cut, measuring about 4 mm. in length
in the largest individuals.

The proboscis-pore (Pl 11, fig. 1) 1s, as usual, a vertical slit at the tip of the
snout, crossing at right angles a shight groove which joins the anterior ends of the
cephalic slits.

In length, complete specimens (of which there are few) measure from 2°4 ¢m. to
107 em.  The larger specimens are all fragmentary, and 1t iy impossible to guess at
the maximum length probably attained ; but this would seem to be certainly very
much smaller than that reached by L. corrugatus.  In thickness, the largest fragment
measures about 8 mm. laterally and 6 mm. dorso-ventrally ; the other specimens vary
oreatly in thickness according to their state of contraction.

No traces of the original colours of the species can be made out.

Nearly all the specimens appear to be sexually immature.

INTERNAL ANATOMY.,

Bod y-wall—The outer epithelium (PL 11, fie. 3, Ep.) consists of very tall cihated
cells, with numerous smaller interstitial cells at their bases.  Between the tall epithelial
cells arve scattered many large club-shaped cells (PL 11, fig. 3. GL?) full of a refractive
}'i']]u‘ﬁ'iﬁh—hrnH.‘L']! secretion.

Below the epithelium there is a thin but solid-looking basement-membrane (B.M.),
scarcely as deep as the epithelium itself. Beneath this again there 1s a thin layer of
civeular muscle-fibres (C.M%). A well-developed and conspicuous, deeply-staining layer

of large glandular cells (GL) succeeds this, resting immediately upon, and beimng partly
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embedded among, the fibres of the outer longitudinal muscle-layer (I.M2).  The deep
* primary basement membrane,” so conspicuous in L. corrugatus, separating the
alandular layer from the musculature, is entirely absent.

The outer layer of longitudinal museles (Pl II, fies. 2, 3, 4, 5, L.M%) is
exceedingly thick and well-developed. Its fibres are separated into groups only hy
slight partitions of connective tissue, so that under a low power of the microscope they
appear closely and evenly placed together, and the whole layer has a very solid aspect.
Between this layer and the circular muscles there is present the usual nerve-plexus
(PL L1, fig. 2, N.P.), with the two large and well-developed lateral nerve-stems and a
small dorsal nerve,

The circular musele-layer (Pl 11, fios. 2, 4, 5, C.M.), like the outer longitudinal
layer, 1s very stout and solid mm appearance. It is succeeded by a comparatively thin
inner longitudinal layer (L.MY). The last two layers together make up a thickness
nearly equal to that of the outer longitudinal coat.

Alimentary Canal.—The intestine is U-shaped in transverse section (P II, fig. 2,
Int.), and without marked lateral diverticula. It seems to be characteristic of this
species that the * crypts,” or pockets, in the lining epithelinm—at least, in the
asophageal portion of the gut—form very regular and acute angles.

.P'_F}J‘HI'FHLW‘f'."-"--‘h')’ff’i'ff;-‘ EHFI"; !”.r'rJE;H—'.W';H.-—Tllu P]‘.‘H]I(}Hl,‘.it’-'ﬁllﬂil“'l 15 l-!il'l,l___{'-l-_‘l‘ ill lﬁﬁil]lll.‘tif‘l'i
relatively to the size of the whole animal, than that of L. corrugatus.  lts lining
epithelium rests on (1) a thin basement-membrane, followed by (2) a thin longitudinal
coat of muscle-fibres; (3) a thin circular coat of musecles, connected dorsally with the
circular musculature of the body-wall ; and (4) another coat of longitudinal muscles,
which 1s m reality part of the mmner longitudinal coat of the body-wall.

The dorsal blood-vessel (PL I1, figs. 2, 4, 5, D.V.), or vessel of the rhynchoceele,
as 1t might more descriptively be called, lies, anteriorly, on the mside of the cireular
muscles of the proboscis-sheath ; more posteriorly, it sinks through the crcular
muscle-layer, and eventually comes to lie below it, among the outer longitudinal
muscles, It has very thick walls, as compared with the corresponding vessel in
L. Corrugaties,

The proboseis 1s thin, and its musculature is not strongly developed. In trans-
verse section (PL 11, fig. 6) some of the circular musecle-fibres are seen to cross each
other dorsally and ventrally (C., ("), and pass outwards to the periphery, as in the
common (erebratulus marqginatus,  Within the civeular laver of muscles there is a
nervous laver, contaiming four large longitudinal nerves (N.).  There i1s no inner
longitudinal layer of musecles separating this nervous layer from the hining epithelinm.
The latter 13 mainly composed of tall elandular cells.

Vascular System.—The blood-sinuses in the head are arranged on a plan similar
in essential points to that of L. corrugatus, already deseribed ; but after the U-shaped
sinus has passed behind the dorsal commissure of the brain, its two arms extend
dorsally and outwards (PL 11, fig. 4, B.S.), so as to embrace the dorsal gangha and

X
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cerehral organs. They then become separated by muscular tissue from the ventral
portion of the < U” (PL IL, fig. 4, V.B.S.), just as in L. corrugatus, so that there are
for a short distance three apparently distinet spaces. Further back, the system of
intercommunicating vessels 18 not nearly so elaborately developed as i the former
species ; the blood-spaces round the gut are by no means so distinet or so numerous,
the most conspicuous being a pair of longitudinal vessels situated to right and left of
the proshoscis-sheath, dorsal to the gut (PL II, figs. 2 and 5, B.S.). A few smaller
and more irregular vessels can be seen laterally and ventrally.

Sense-organs and  Nervous System.—There is a minute * frontal organ™ at the
tip of the snout, and the head is very abundantly supplied with gland-cells, some
of which are probably conmected with it.

The cephalic slits are very deep and straight-sided. There is very little expansion
at the bottom of the furrows, which communicate with the brain only at their hinder
ends. On the posterior wall of each slit there is a prominent transverse ridge,
containing a groove which leads into the canal of the cerebral organ.

The upper extremity of the dorsal ganglion of the hrain on either side ends
immediately in front of the cerebral organ. In the anterior and upper part of the
dorsal ganglia, the largest or * giant” type (Biirger) of ganglion-cells are extra-
ordinarily well seen, and are of very large size in proportion to the whole brain.

The cerebral organs (Pl 11, fig. 4, (.0O.) are well-developed, large, and abundantly
supplied with glands.  On their inner and dorsal sides they arve closely surrounded hy
the lateral portions of the cephalic blood-sinus.

The lateral nerves, with their investment of ganglionie cells, run out almost at
richt angles to the long axis of the animal for a considerable distance on leaving the
hrain (PL II, fie. 4, L.N.), and then turn back to run in the usual manner along the
sides. They are very stout. and lie somewhat towards the ventral side of the animal
(BL T e 2 1IN ).

There 1s a complete plexus of nervous tissue (Pl 11, fie. 2, N.P.) immediately
outside the circular muscles of the hody-wall, and a small dorsal nerve in this layer, in
the middle line, as in L. corrugatus.

(renital  Organs—In a female specimen examined, the gonads appear to form a
continuous series along either side of the worm (PL 11, fig. 5, G.). They compress
the out between them, and are not separated from their neighbours hy any
lateral ont-caeca. The eges contained m this mdividual measure about 0°2 mm. in
diameter.

[ am unable to give any account of the arrangement of the genital organs in
the male.

Note :—1It may be remarked that there is nothing in my deseription of this form contradictory to the
supposition that it is identical with Cerebratulus validus, Biirger, from South Georgia.  On the other hand,
the deseription (1893) of the latter species is based upon one specimen only, and is so brief that it would

be scarcely possible to determine the speecies from it, and moreover no figures are given. Hence 1 have
not hesitated to regard the “ Terra Nova 7 material in the light of a new species,
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8, 9. Lineus, spp. “A”7 and “B.”

A7 Station 134, “B,” Station 91.

There remain two specimens, apparently of this genus, from the New Zealand
waters, belongimg evidently to two distinet species; but as to the determination of
these | prefer to reserve judement. | hesitate to found a new species upon a single
specimen, as the description must necessarily be incomplete, and may only lead to
confusion.  One of these two individuals, which T will eall Linews sp. = A7 18 interesting
mainly on account of the following features: The body is shghtly Hattened, and the
head 15 shaped hike an arrow-head, the posterior ends of the cephalic shts projecting
considerably at the sides, and the snout tapering to a point. The cephalic slits are
35 mm. long. The mouth is small, and measures only slightly over 2 mm. in length.
The skin 1s deeply pigmented, of a rather dark olive-green colour. The pigment-
oranules are closely erowded together in the thick primary basement-membrane, and in
another laver immediately outside the circular musele-layer of the body-wall. Between
these two main layers scattered granules are also seen in the radiating strands of
connective tissue among the outer longitudinal muscles.  The snout, and the edges
of the cephalic slits and mouth, are ochreous, and may perhaps have been red during
life. [Length of specimen (tailless). 5 em.]

SUB-Fam. MICRURIN A.
Cerebratulus, Renier, 1804.

10. ¢ Cerebratulus, sp. (juv.)

Station 339, |

There 15 a single very small specimen in the collection, with a minute tail-like
appendage at the posterior end. The total length of the animal is about 7 mm. The
skin 1s transversely wrinkled, and the general colour vyellowish, thickly dotted with
minute reddish-brown spots of pioment.

The snout is thick and square, and the whole head large in proportion to the
hody. The cephalic slits measure a little over 1 mm. in length. The month is
clongate, but not large, and lies hehind the cephalic slits.

It 13 only provisionally that I assign this specimen to the genus Cerehratulus, and

| regard 1t as probably a very young individual.
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PLATE II.
Linens scotti, sp. n.

1. 1.—Ventral view of the anterior end of one of the smaller specimens. magnified, and showing the
mouth, cephalic slits, Iit'[}'lqu'iH—]Hﬂ'H, and the groove forming a © V7 immediately in front of
the mouth.

Fic. 2. —Transverse section towards the middle of the body. B.S.| blood-sinus ; C. M., cirenlar musele-
layer ; D.N., dorsal nerve ; D.V ., dorsal blood-vessel ; Gl., glandular layer of the intecument ;
Int., intestine ; L.M'.| inner longitudinal musele-layer : L. M2, outer longitudinal muscle-layer ;
L.N., lateral nerve-stem ; N.P., nerve-plexus ;: P.S., eavity of proboseis-sheath.

Fig. 3.—Portion of the outer part of the body-wall in transverse section, highly magnified, 3.M..
(secondary) basement-membrane ; C. M2 layer of circular muscle-fibres : C.T., connective tissue
strands ; Ep., external epithelium ; Gl ¢landular layer ; GI2, cland-cells of the epithelium ;
L. M2, outer longitudinal muscles.

1. 4.—Transverse section immediately behind the brain. B.S., blood-sinus ; C.C,, cerebral canals ;
C. M., circular muscie-layer : C.0., cerebral organ ; D.N., dorsal nerve: D.V., dorsal blood-
vessel ; G, glandular layer ; L.M'., inner longitudinal musele-layer ; L.M2, outer longitudinal
musele-layer ; L.N., lateral nerve-stem passing outwards from the brain: P8, cavity of
proboscis-sheath ; V.B.S., ventral portion of blood sinus.

Fia. 5.— Transverse section through the middle region of the body of a female specimen. B.S., blood-
sinus ; C.M., circular muscle-layer : D.V., dorsal blood vessel ; G., gonadial sae, filled with
ova ; Int., intestine ; L.M'., inner longitudinal muscle-layer ; L.M2,, outer longitudinal musele-
layer ; P.S., cavity of proboscis-sheath.

Fic. 6.—Transverse section through the proboscis, highly magnified. C., C., points where the cirenlar
muscle fibres eross each other dorsally and ventrally ; N., longitudinal nerves,
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[.-GENERAL.

THE" Nemertinea eolleeted I>y the "Terra Xova " came, for the most part, i'rum

the Antarctic and Subantarctic re”imi-;. clueflv from dredging-stations in tin- IJoss

Sea and JMeJMnrdo Sound.

Three sjiecies. each represented hy a .single specimen, \vere captured oif New

Zealand.

The total number <>t species in the collection is small, and uf this numlier verv

few are certainly 1H\V to science. A sur\'e\' of the whole collection u'ivcs the follnwillL;'

results :

Total numlier of species, 10.



Previously described species. 5.

New species, 2.

Doubtful species. ..

The previmislv described sjiecies are the following:

(</) From the Antarctic regions:

AinphipoTus moselsyi, llulir.

AmphipOTUS multihastatus, .louliiu.
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ProxtunKi mi/l nicntiiin (Joubin).

Linen* rurrHj/iitux, M'Int.

(/>) From New Zealand :

Baseodiscus giardii (Hubr.).

The two forms described as new are :

Baseodiscus ////fni'rfiri/x, sp. n.. and

JjilllIN NI-I>tti, SJ3J. 11.,



both from the Antarctic regions.

The three doubtful forms are :

(<i) From the Antarctic regions :

A very small specimen, apparently belonging to the genus Cerebratulus,

and probably very young.

(/) From New Zealand :

Two species probably belonging to the genus I/men*, each represented
by one specimen only. They are referred to in the sequel as

Liiii'ttx, spp. " A'and " B."

The material on the whole is very well preserved, and no difficulty, on the ground

of preservation, has beeii experienced in making out microscopic details by means of
sections or otherwise. On the other hand, the number of specimens in some cases is
so small that it was thought undesirable to dissect them to any great extent, and the
accounts Lnven of their structure must be regarded as subject to modification at some

future time, when more abundant material may be available.

It is a matter for regret that almost no record appears to have been kept of the
colours and markings of the various species during life. The specimens, by the time
that they were handed over to me for study, were all, with a very few exceptions
which will be mentioned in their appropriate places, deprived of all traces of their

natural colours by the spirit in which they had been stored.

Transverse sections taken by hand were employed as a means of assigning many



of the specimens to their position. This method was found extremely valuable for
rapidly sorting individuals which were so contracted, or of such nondescript external
appearance, as to be inseparable by mere inspection. The sections were lightly stained
with Paracarmiue or Picrocarmine, and rapidly differentiated, dehydrated, cleared
(preferably in Xylol) and mounted in Balsam. lu the cases where serial sections were
made, the best results were obtained by staining on the slide with Hsemalum, or

with Delafield's Haematoxylin followed bv Kosin.

was found useful in clearing some preparations, such as the proboscis of
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tlic Amphiporid;i'. in order to sec details of structure without making permanent

mounts.

Tlir following TaUe oj\cs a conspectus of tin 1 various collecting siaiions. and the
species of Nemertinea collected at cai-li station. The numbers in tin- left-hand column
correspond \ v it'i I' 11 ' nuiidiers in thick type in the general " List of < 'oiled ini: Stations"

of the Expedition (\"ol. II.. pp. ') :

Station

No.

01



131

220

1™ itiou.

294

314

316

331

338

339

340
355

356

From Summit, Great King, Three

Kings Islands, S. 1(1\V., 25

miles (New Zealand)

Spirits Bay, near North (.'ape. New

Zealand.

Off Cape Adare, mouth of Itobert-



son's Bay (Antarctic).

lloss Sea, Lat. 71 2-Y S., Long.

17U 3'E.

5 miles N. of Inaccessible Island,

McMurdo Sound (Antarctic).

Off Glacier Tongue, about 8 miles

N. of Hut Point, McMurdo

Sound.

< >tl' Cape Bird Peninsula, entrance

to McMurdo Sound.

McMurdo Sound, Lat. 77 13 S.,

Long. 164 ? 18'E.

Entrance to .Mc.Munlo Sound, Lat.

775'S., Lou;;. t1 7' E.

Nature

of

Bottom.

1i.lith (in

fathoms and



mitres).

Bock.

Shelly.

Shingle.

Species.

‘on fms. (Haseodiscus giurdii.

(548 in.) / Linnix, sp. " I;."

11-2(1 fms.

(I'd :'7 m.)

45-50 tins.

(S2-112 m.)

158 fins.

(3sJin.)

Mud. 222-241 fms.

(406-441 m.)

Undecomposed 190-250 t'ms.



animal re- (348-457 m.)
mains and

mud.

Mud.

It oss Sea, Lat. id 5li' S., Loni;.

Kit 12'E.

.McMurdo Sound. Lat. 77 Hi' S.,

Long. Kir, 8" I-1.

| MI' Granite Harbour, entrance i,,

.McMurdo Sound.

250 fms.

(457 m.)

207 fms.

(379 m.)

140 fms.

(256 m.)

160 fms.

(2113 m.)

300 fins,

m.)



Mud.

M"H fms.

(32 m.)

Amphiporus /*.~<7n//.

.1. mult/hastatus.

Prostoma unilineatum.

Li/ii'im rnrriiijntiix.

L. KI'HI.

I A mphiporus mostdeyi,

Ll 1S PIE-naaex.

(L. xrutti.

(Baseodiscus uitt<ti i rt'nix.

(IAneua sriifti.

| Aiiififiip/iriin iiiiltiliaxtiitiix.

Lniiin I'll

L. gruffl.



Amphiporus multihastutus.

Lllinis i-i'i-nt'/itllIfi.

(LineUS rnrruiinimt.

\L. grtifli.

I Amphiporus moseleyi.

I LInnm i-iii'i iiijn/ii*.

I].. xrnlli.

[." (i rtlirnliifiix. sp., juv.

\ LEIK'HH I'I'ntitfll 1>

1 1. scoiti.

\ Baseodiscus antarclicus.

i Linens m-r-tti.

\ Amphiporus multihastatus.

1l 12.2 1-1fl-H'JNItIK.
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II. SYSTEMATIC AND MORPHOLOGICAL.

ORDER METANEMERTINI.

FAM. AMPIIIPORID.E.

AmpMporus, Ehrenberg, 1831.

I. Amphiporus moseleyi, Hubrecht.

Anililiij>orns Mim'leyi, Hubrecht, 1887, pp. 20-22 ; PI. I, tigs. 20, 21 ; PI. IX, tigs. 1, 7-9 ;

PL X, tig. 3 :' PI. XV, figs. 11, 12, 20.

Stations 220, 294, 339 : 45-158 fathoms.

The collection contains three small specimens and various fragments, including

] (ieces of the proboscis, which | assign to this species, not, however, without some
hesitation. The material being so scanty, and the specimens not attaining to the
large si/.e of the types in the "Challenger" collection, though some of them are
sexually mature, it may be questioned whether we are not here dealing with a new
form. But on comparing the details of the proboscis-armature, and hand-sections
taken through the whole animal, with the "Challenger" preparations and figures

of this species, the resemblances are so great, and the differences so slight, that |

do not feel justified in making a specific distinction.

With so small a number of specimens at my disposal, | was unable to cut



a series of sections, and have therefore no important contribution to make to the
anatomy of the species. It may be remarked, however, that in the various trans-
verse sections taken by hand, chiefly in the middle or posterior region of the
liodv. the lateral nerve-stems do not appear to be situated quite so far dorsally

as in the type material. Hubrecht, indeed, lays particular emphasis on the point
that the nerve-stems lie ulioce the lateral gut-caeca in J. moseleyi, and notes this
as one of the characteristic features of the species. In the examples now under
consideration the nerves do, apparently, lie at some, distance from the lateral margin
of the body, and nearer to the dorsal than the ventral side, but they are not
entirely dorsal to the gut-cajca, parts of which extend outwards both above and
In-low them, and may be said to envelope them, as it were, on three sides. This
slight discrepancy may, of course, lie due merely to different states of contraction,

or to a difference in the level at which the sections were cut.

The nerve-layer of the. proboscis, as \ find is the ca.se in the " Challenger

material, contains fourteen longitudinal nerves.

The genital organs are also arranged as stated in Hubrecht s account.

[Begin Page: Page 117]

XKM KRTIXEA BAYLIS. 11 ~

The unlv other point speciallv observed was the great development, in sonic

specimens, of muscle-bundles running through the gelatinous parenchyme in a dorso-

ventral direction. Tliese innscles pass through the longitudinal iniisele-layer. ami

are connected \ v ith the circular muscle-layer dorsally and ventrally.



1'. . 1 uifill ifmi-it* Hiilitli<ixt<liix. louliill. (PI. 1. figs. 1. ", f). 7.1).)

iy A,;></-* miiH'ilKitlotii* |Punnett (1,t //.)], .Lmliiii, 111 lo, 1,],. 11-12; Text-lius. 1">, HI:

PI. T, ti& 7, 8.

Stations L'L'O. ', Hi. ;;:', I . ;;."K; : -JJ -250 fathoms.

This species appears to lie tolerably abundant in and near McMurdo Sound, li

was first recorded from (‘ape Adare. in the "Southern < 'ross " collection, and some
of the " Terra Xova " material comes from the same locality. The collection contains
thirteen specimens ami some fragments belonging to this species. As it has lieen
possible to cut some serial sections, and to examine the proboscis carefully, a tew
points in the structure of the species, which have not previously Keen described, may

now lie noticed, and a fe\v measurements given.

EXTERNAL FKATT i; KS.

The largest specimens measure aliout .") cm. in length. Their thickness, according

to the state of contraction, is very variable.

The alimeutarv canal and proboscis-sheath have a common opening on the head, in
the form of a median vertical slit (I'l. 1. iig. ~2. M.). The external openings of the
cei-eliral organs are in the form of crescentic slits, mainly transver.se in direction (PI. I.
iig.'_". C.S.) Numerous eves were found to lie pre.seut : they are situated rather deep

in the sulistance of the head, ami are arranged in two lateral patches (PI. I. tig. 1, E.).

J NTKKXAL ANATOMY.



Miuii'iitnri/ < 'ii/ni/. The oesophagus is at first (in the region ot the brain)

\erv narrow. Soon, however, it expands into a voluminous stomach, with much

folded walls. This is succeeded again liv a narrower pyloric canal (PL I. rig. 5,

Pyl.) which opens into the mid-gut at aliout 4 mm. (in a spirit specimen, as

calculated from serial sections) from the tip of the head. There is a large ca'cum

(I'. 1. tiv.. .">. ( ";ec.) extending forwards from this point, ventrally to the pvloric

canal, as far as the posterior end of the folded stomach, with which it appears to lie in
dose contact. This ca.'ciim sends out numerous lateral pockets ([]. I. iig. 0. L.P.),

which curve upwards within the muscles () f the body-wall.

l'[<ilit>x<-i.t. - The most striking feature of the proboscis in this species, as
M. .loiiliin notices, is its vcrv urea! thickness in proportion to the animal's liodv. Its

anterior portion is exceedingly muscular, and its diameter is aliout equal to halt that
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of the liodv (PI. 1. fig. f), Pr.). The nerve-layer of this portion of the organ contains

sixteen longitudinal nerves.

The armature of the proboscis (PI. I, fig. 7) is quite distinctive. The stylets are
of a blunter and stouter shape than is usual in the genus, and are particularly
liroad at the base. The functional stylet measures 0'2S mm.-0'40 mm. in length,
and in width, at the point of attachment, 12 mm.-0'22 mm. The basis of the
functional stylet is also very broad and stout, and is of a somewhat triangular
outline. It measures 0'70 mm.-I'3 mm. in length, and 0'4 min.-O ' 8 mm. in

width at its thickest part, which is posterior.



The reserve stylets are contained in twenty-eight or thirty pockets, arranged in
a circle round the bulbous expansion of the proboscis (PI. |, fig. 7). Each pocket

contains one, or at most two, stylets.

Body-wall. The external epithelium stands on a comparatively thick basement-
inembraue (PI. |, figs. 5 and 9, B.M.). The circular muscle-layer is not very thick,
but the longitudinal layer (PI. 1, figs. 5 and 9, L.M.) is well-developed, and about

equal in thickness to the external epithelium and basement-membrane together.

Cephalic Organs. Each of the cresceutic apertures leads into a cavity which is
wide at first, but soon becomes a narrower tube, circular in section, running backwards
and inwards to come into connection with the anterior part of the brain. The

inner end of each organ is surrounded by the usual gangliouie and glandular structures.

Genital Unjana. In both sexes the gonads are arranged in a manner very similar

to that of J. moseleyi ; i.e., they are distributed round the inside of the body-wall, so
that several may be seen in the same transverse section (PI. I, fig. 9, G.), and without
any definite alternation with the gut-caeca. Their ducts open, for the most part, at

the sides of the body, but towards the hinder end, where the genital sacs are more

numerous, some of the openings are dorsal and ventral.

FAM. PROSTOMATID.E.

i, Ant. Duges, 1828. [= Tetnixteimnit, Ehreuberg, 1831.]

3. Proxtoniii inii/iin'tifitiii (Joubiu). (PI. 1, figs. 3, 8. Text-figs. 1-2.)

Ti'trantciiimii unilineatum [Punnett (in lift.)], Joubin, 1910, p. 12 ; PI. |, tig. !).



Stations 220, 339 : 45-140 fathoms.

Of this pretty little species there are nine examples in the present collection.* The
type specimens in the " Southern Cross " collection are in poor condition, but there

can be little doubt of the determination of these individuals. One of them (PI. I, fig. ;i)

individu

* At the time of studying the material, only two specimens were available. Seven more very small

iduals were subsequently sorted out from am<ms<; dredged material from Station 220.
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is somewhat larger th.-ni | lit- tvpe specimens, the body measuring H mm. in length, and
:I'nun. from side tu side at the widest part, which is about tin- middle. The animal

tapers towards the head and tail. The dorsal Mirlace is convex, the ventral snrt'aee
concave. The proboscis was extruded to a distance of ."> nun., but is now broken oil.
and a microscopic preparation has Keen made i>t it

to show the annatnre.

Several of the specimens are very minute,

measuring milv about '2 mm. in Length.

The coloration (in spirit) is as follows: the
dorsal side is of a yellowish flesh-colour, with a

distinct reddish-brown pigmented median stripe ;



the ventral side is of a pah 1 ochreons yellow.

The four lar<'v eves have lieen made out

| iv clearing iu creosote. The two <m either side

lie close together, one liehind the other. (Text-

fig. 1.)

, ANATOMY.

FIG. 1. Pi-iixtiiiiui unilineatum : dorsal view

of the anterior end, magnified, showing

the eyes (K.)

The anatomy has not been fully worked out,

as serial sections have not been cut, A few transverse sections taken by hand reveal the

following characters :

niHIi/-tmll. The external epithelium (PI. |, fig. 8, Ep.) consists of very tall cells,
interspersed with many unicellular glands and their secretions, which are seen escaping
to the exterior. It rests on a thin basement-membrane, which separates it from the
circular muscle-layer. 150th this latter layer and the succeeding longitudinal layer are

thin and but feebly developed.

(h-n. The largest specimen is a female, and the entire space within the



longitudinal body-muscles, where uot occupied by the gut and its lateral diverticula. or
by the proboscis-sheath, is filled with eggs of relatively enormous size (PI. I, fig. H, (>Vv.).
measuring about 0-4 mm. in diameter. Their nuclei are also large (0 ' 08 mm. ' 1 mm.

in diameter) and contain many refringent globules.

Proboscis-sheath <ni<l Prnl><'ix. The proboscis-sheath
is proportionally large, and is supplied with strong circular

muscles.

The proboscis is relatively verv stout, but its armature

is minute, in accordance with the small si/e of the whole

animal. The form of the central stvlet and its basis is repre-

sented in text-fig. 2. The basis measures O'l.") mm. in

length. There are two pockets containing reserve stylets to

the number of about four in each.

IMC. -i.ProxtonHi ii

tum: the functional

stvict of the pnil i isris,

and its basis,

uia<'iitic'il.
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ORDER HETERONEMERTINI.

FAM. BASEODISCIM.

Baseodiscus, Diesing, 1850. [= Enpn/ifi, llubrecht, 1SS7.]

4. Baseodiscus antarcticus, sp. n. (IM. 1. tigs. 4, 6.)

Stations 314 ami 355: McMurdo Sound, I'l'i'-.'SOO fathoms.

A fairly distinct constriction immediately behind the mouth, when the head is not retracted.

Cephalic grooves lateral and vertical. Mouth small and circular. Primary basement-membrane of cutis
deep, but loose, and with many radial muscle-fibres. A well-developed layer of gland-cells in connection
with the cutis. Bundles of fibres in outer longitudinal muscle-layer of body separated by much gelatinous
tissue. Circular muscle-layer thin. Walls of gut not folded. Proboscis slender, and proboscis-sheath

thin-walled.

Two specimens which | refer to this form occur in the collection.

The larger of the two measures 5 '5 cm. in length, ami lias a maximum thickness

of 1) mm. The smaller, which is apparently a young female, measures oulv 2 cm. in

length and 5 mm. in thickness.

There is no trace of colour or markings upon either individual.

EXTERNAL FEATURES.

In the small specimen the characters of the head (PI. |, fig. 4) can be fairly well made

out ; it is marked off from the body by a moderately distinct constriction, immediately



behind the mouth. The proboscis-pore (P.P.) is a well-marked vertical slit just below
the apex of the head. The shallow cephalic grooves ((jr.) are lateral and vertical, and
apparently do not form a complete ring. The mouth (M.) is small and circular, with

regularly wrinkled margin.

In the larger example the head is much retracted, and little of these features can

be made out with certainty.

INTERNAL ANATOMY.

A small piece was taken from about the middle of the body of the small specimen,

and cut into transverse sections (PI. I. fig. G). These reveal the following features:

The external epithelium of the body (Ep.) consists of tall cells, resting on a

secondary basement-membrane (B.M 2 .), succeeded by two thin Livers of muscle-fibres,
an outer circular and an inner longitudinal. Beneath the latter is a well-developed

layer (Gl.) of large glandular cells. Next comes the thick primary busement-

membrane (B.M 1 .), consisting of a rather loose connective tissue, through wliich many

bundles of muscle-fibres pass outward radially.

The outer layer of longitudinal body-muscles (L.M 3 .) comes next in order. The
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bundles of fibres belonging to this layer arc somewhat .scattered, and are embedded

in a considerable amount of gelatinous and solid-looking connective tissue.



The circular muscle-layer (C.M.)is thin. Between it and the outer longitudinal

muscles lie the large lat eral ncr\ e si cms (LN.).

The inner layer of longitudinal muscles (L.M 1 .) is comparativelv thick and dense.
Beneath it lie the proboscis-sheath (I'.S.). the gut, and a certain amount of loose
connective tissue. In this connective tissue, between the muscles and the nut. there

are numerous large spaces, some of which are probably Mood-sinuses, hut others appear
to he the gonadial sacs. The former are situated dorsal | v and ventrallv. the latter at

the sides. In the anterior part of the series of sections these gonadial spaces are

empty. Inn more posteriorly o\a are beginning to lie developed from their walls. The

ova always appear on that side of the sac which is towards the exterior. The sex of

the larger specimen was not determined, and 1 am unable to give aiiv particulars as to

the arrangement of the nonads in the male.

The gut ( IM. 1, tig. (I, Int.) is simple and spacious, and its wall is not folded.

The proboscis is feelilv developed, and its sheath is thin-walled, and not abundantly

provided with muscles.

With such scanty material available, nothing further can be said at present of the
anatomy of this species. Its chief interest lies in the fact that it is the only member
of the genus as ver recorded from truly Antarctic waters, unless we accept \n”,'lii
question under the heading of I/nii'iix r,>rrii</<itiix but 1 mav be permitted to remark
here that | can see no reason for referring that form to the genus Eii/xiI'm (or

IIr.-.v, IKILV--[[X). If this view be correct, the present species will be the only one. 1

believe, hitherto recorded from a latitude further south than 4i' .



5. Baseodiscus giardii (Hubr.)

Knj.,,11,, /;./i;Ui [MTnttish (in lift.)], Hubrurht, 1SS7, |1>. 11 Li: PI. 1, figs. 7-9; PI. \':

PI. VI, figs, t-11 ; P1. VI, figs. 4, 5, s ; PL X, fig. G ; P1. X, fig. I:>."

Station ".)] : :',()0 fathoms.

A single specimen taken near Three Kings Islands, New Zealand, appears to

belong, in all probability, to this species. It measures about (i cm. in length, and has

a thickness of (i mm. The head-end tapers somewhat, and shows a faint surrounding

groove, as described and figured bv Huhrecht. The tail is conically pointed, and

thicker than the head.

The specimen is a female.

Xo traces of colour can now be made out.
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FAM. LINEID.E.

SUB-FAM. LINEIN”E.

(i. fsiiii'ii* i-nri'iKjiitiif. M'lut. (Text-figs. -3-4.)



Linens crm<j< t tnx, M'Intosh, 1876, pp. 322-323. M'Intosh, 1871), p. 262; PL XV, figs. 17,

18. Stucler, 1879, p. 123. Biirger, 1904 (1), pp. 90-97. Joubin, 1910, pp. 2-8;

Text-figs. 1-10 ; PL I, figs. 1-5.

Ccrelriifiidnx rvrrugatus, Hubrecht, 1887, pp. 41-43; PL |, fig. 17; PL Xl, fig. 9 ; PL XII,

figs. 3, 4 ; PL." XIll, figs. 1-6 ; PL XIV, figs. 2-4. Joubin, 1908, p. 6.

1 Cerelirat/ilns rhurcoti, Joubin, 1905 (1), pp. 315-318, and text-figure. Joubin, 1905 (2),

p. 432. Joubin, 1908, pp. 2-6 ; Fig. 1.
LliieuK Itaiisi-tii, Joubiii, 1910, pp. 8-9 ; Fig. 11.

Eupolia punnetti, Joubin, 1910, pp. 9-10 ; Figs. 13, 14.

Stations -2-20, 294, 316, 331, 338, 339, 340, 356: 45-250 fathoms; Station

3'2 4, McMurdo Sound, on shore.

This fine species forms the hulk of the present collection, having been captured at
nearlv all the dredging stations in the Ross Sea and McMurdo Sound, where it is

eyidently very abundant.

The best account of this form is still that of Hubrecht (1887) in the report on the

" Challenger " collection. His description and figures of the histological details of the

body -wall in particular are most accurate and complete.

The original description of the species by M'Intosh (1876) is very brief, and may

be quoted here in full :

" Body (in spirit) flattened, rather abruptly pointed anteriorly, and more gradually



posteriorly. The cesophageal region is marked externally by a series of prominent
and somewhat regular ruga;, which sweep from the mouth dorsally and ventrally ; so

that the dorsal view recalls that observed in Ar'/cn uter.

" Colour dark olive throughout, with the exception of a white band, which crosses
the anterior border of the snout, and passes backward to the posterior third of the

lateral fissure, where it bends dorsally and terminates.

" The special characters are the very large mouth, with the prominent rugae,

which show that the animal probably possesses unusual powers of cesophageal
protrusion a supposition borne out by the great development of the external circular
muscular fibres and the succeeding longitudinal coat of the organ. The internal
glandular lining is also very firm. The outer layers of the proboscis correspond with

the type in the Liueidae ; but the internal longitudinal layer is largely developed.”

In sixe the specimens in the present collection vary very greatly; the smallest
of the young individuals measure about 6 cm. in length, and are generally coiled
ventrally in a spiral when in spirit. The largest specimen is 65 cm. in length ;

this example was found "washed up on Hut beach, Feb. 28th, 1911, "and is in a
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very expanded cuiiilitioii. Another measures .V_> cm., and there aiv several of

nearlv tin's size.

| he colours <>t flic large examples arc no longer distinguisliable sonic arc



perfectly white, while others have apparently lieen discoloiircil liy the spirit in which
they were kept.* The vomit;-, however, still show the characteristic markings inentioncd
in M'Intosh's description. The ground colour is now (in spirit) a dirtv reddish lirown
above, somewhat paler below, and with slight indications of a paler longitudinal stripe
on either side in some cases. The cephalic slits are edged with white, and a while
streak passes dorsally from near the hinder end of each slit, forming a nearlv complete

hand across the head.

In some of the large examples the head is exceedingly elongate. | he nionlh
measuring '2-'< mm. (in the "Hut beach" specimen .".() mm.) in lenirili. and the

cephalic slits about (> mm.

(>ne specimen, measuring aliont f>0 cm. in length, exhibits a vcrv marked

flattening of the posterior end. which led me to <|uestioii whether this was not of a
different species from the rest. It is, indeed, remarkably similar to the form described
hv Joubin (1!>0S) as Cerebratulus charcoti. By means of sections, however, 1 have
satisfied myself that there is no ground for believing that it is not an example of

/,. cun-iKjiitnx. It is a male, and in the flattened posterior portion the tesies mav be
seen in section, disposed peripherally within the muscles of the hodv-wall. The various
layers of the body-wall are much reduced in thickness in this region, and the muscle-
layers in particular appear at this point to be verv weak. Hence the probable
explanation of the flattening (which is seen in varying degrees in other specimens
alsof) is that at the time of sexual maturity the bodv-wall becomes reduced in thick-
ness, and less strongly muscular, in order to provide more room for the sexual
products which are ripening within. The natural result of this process would

be that the weakened portion would participate less fullv in the muscular contraction
which takes place under the action of a fixing reagent, and. if alreadv flattened, would

remain so.



| have been led, during my investigation of this species, to entertain doubts as to
the validity of certain other species from Antarctic waters, and it is appropriate here
to make some reference to them. While working on the " Terra Nova " collection |

have had at my disposal the types of the " Challenger." " Discovery," and " Southern

* The following note on their colours during life has been submitted to me by Mr. D. G. Lillie :

The long Xtneiu-like specimens obtained in the Antarctic were of a purplish light red or terra colt, -i
colour on the dorsal side, and a yellowish-creamy white on the under surface. The colouring was Y<TV
much alike in all the larger specimens obtained." He adrls, with regard to this species, that " they had

great power of elongating anil contracting their bodies."

f The "Hut beach" specimen is flattened throughout its entire length, but it is prol>,-ible that this
individual was in a moribund condition when collected, and f do not. attach any importance to its

exceptional appearance.

u?
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Cross" collections. Among them there are good series of sections of Linen* corrugatus,
Linetis hanseni, and Eupolia punnetti. | have worked through all the series, paying
particular attention to those (twelve in all) which were taken through the heads of the
worms, and which show the arrangement of the brain, cephalic organs, and blood-spaces
in that region. On carefully comparing all these series together, and also with the

"Terra Nova" specimens of L. 'ori'ngatti*, | can find no reason, either in the grosser



anatomy, or even in the finer details of histology, for regarding any of them as distinct
species, and | therefore consider them all synonymous with that originally described

by M'Intosh (187C>).

One of the most characteristic features of L/m'itx r,>rrn</ittiix, as has been noticed

by M. Joubin (1910), is the arrangement of the large blood-sinuses in the head. 1
have paid special attention to this system in all the species mentioned, and find it in
everv instance identical. Such slight apparent differences as there are, are evidently
the result of different states of contraction, and are in no way due to any variation in
structure. At the point where the blood-sinus traverses the nerve-collar it becomes so
compressed in some specimens as to be almost obliterated, but it can nevertheless be
traced, and shown to go through essentially the same changes at different levels, in all

the specimens examined, and in all the "species" above named.

As my conception of this blood-sinus and its transformations differs somewhat in
details from that of M. Joubin (1910), and as it is an important feature of the species,
1 have prepared a series of diagrams illustrating its appearance as it is traced back
through any series of transverse sections, commencing with the snout of the animal.
These diagrams were all outlined with the camera lucida, though they were not all
taken from the same series of sections, as the vessels in a given region were better
displayed sometimes in one specimen, sometimes in another, according to its state of
contraction. In all, however, they could be traced with more or less ease, and reduced

to the same plan.

Starting, then, with the tip of the animal's head, we find a, single blood-sinus
occupying a median position dorsal to the rhynchodseum (Fig. 3, A.). This sinus soon
widens out (Fig. 3, B.), and becomes divided into two lateral spaces by the develop-
ment of a partition from the dorsal side of the rhyneliodanim to the opposite wall of

the sinus (Fig. 3, C.). The blood-spaces, a little behind this point, come to embrace



the rhynchodajum between them, each being of a crescentic shape in transverse section
(Fig. 3, D.). This condition remains constant until the region of the brain begins

to be reached. The connective and muscular tissues in the centre now begin to

increase at the expense of the blood-spaces, which become very attenuated (Fig. 3,
E.-H.). This development of muscular tissue is the first indication of the proboscis-
sheath proper, whose muscles are at this point continuous with those of the proboscis

itself.

A space, or spaces, now begin to appear in the central tissue. These represent

the beginning of the lumen of the proboscis-sheath, which soon completely surrounds
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which has been represented in solid black. The brain and nervous structures are hatched.
Pi',, proboscis ; P.S., cavity of proboscis-sheath ; /?., rhynchod;cum, seen opening to the exterior

in the first diagram (A).

A Shows the median blood-siuus in the snout, lying dorgally to the proboscis-pore (fl.). Blood-sinus represented

in solid black.

B The proboscis-pore has passed into the rhynchodfflum (/?,), and the blood-sinus is of wider calibre.

C The blood-sinus becomes divided into two by a partition of connective tissue developing on tin/ dorsal side.

D There is now a complete wall of conuecti\c and muscular tissue dividing the two blood-spaces, anil enclosing the

rhynchoda'iini.

E Nerves from the anterior part of the brain are appearing laterally, ami | he cent ral t i--iie i, encroaching more and



more upon the blood-space-, so as to reduce them in si/c.

F The central muscular tissue begins to show spare.-, the beginning <>l tin- cavity of the probo-cis-sheath (P.S.).

Blood-spaces still further reduced.

G The cavity of the proboscis-sheath is now seen completely surrounding the proboscis (Pr,), and -epa rated by a
thin

wall from the blood-space on cither side. The blood-apaces are pre”seil liitween the brain and the proboseis-

sheath. so as to lie MTV narrow at this point.

H The blood-spaces have coalesced ventnilly, so as to form ;i T-shaped vessel encloMng the proboscis-sheath.
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the proboscis. It has only a thin wall ventrally and Literally, separating it from the
blood-sinus, which is now a single | T -shaped cavitv, the two lateral sinuses having

coalesced below. (Fig- 3, H.)

The lilood-sinns may lie regarded as a. single cavity throughout, broken up bv

the encroachment of bridges of connective and muscular tissue, which appear quite,
irregularly, and are not always symmetrical on the two sides. Immediately after
passing behind the brain, a median ventral blood-space is formed for a short distance,
as shown by M. Joubin (Fig. 4, A.). This, however, is soon divided again into two
lateral spaces (Fig. 4, B.), which become more and more widely separated by the

intervening mass of connective tissue (Fig. 4, C.). This median space is quite distinct



from the vessel of the proboscis-sheath, and instead of passing gradually into it, as
described by .Al. Joubin, never has any connection with it whatever. This vessel.
usually called the dorsal vessel, though clearly belonging to the proboscis-sheath, is
a small cavity in the wall of the sheath itself, on the ventral side, appearing first

at the level of the hinder part of the brain, and extending, probably, throughout

the length of the sheath. Its dorsal wall anteriorly is a very thin and collapsible
membrane. Posteriorly the vessel sinks more deeply into the tissues below the
proboscis-sheath, so that its dorsal wall becomes much thicker. Not having cut a
whole worm into sections (which would be a somewhat extensive undertaking), | am
unable to state what actually becomes of this vessel at the hinder end ; but so far as

my evidence sroes it is not, at anv rate at the anterior end. in direct communication

JOJ

with the other system of sinuses. To continue the historv of the main system, as

we pass backwards through the series of sections to the region where the mouth
and oesophagus appear, the lateral sinuses, at first few and large. (Fig. 4, C.), are
seen to spread round the outside of the ossophagus, so as to embrace it laterally
and dorsally, except for the interruption of the proboscis-sheath. They subsequently
become more and more subdivided by the bridges of connective tissue and muscles,

and at the same time smaller and less conspicuous.

Finally, behind the mouth, their condition is that of a network of quite small

vessels almost completely surrounding the gut (Fig. 4, D.). They lie between the
inner longitudinal body-muscles and the circular muscle-layer which surrounds the
gut, and have now acquired a much more definite lining epithelium of their own.
They now present, in fact, exactly the appearance described and figured by Hubredit

(1887, PL. XIlI, fig. 6).



One other point may be mentioned in connection with the vascular system, in
which | cannot entirely agree with M. Joubiu's description (1910). He states that
both in L. i-orruijatnx and in L. hanxt'iii there are certain "orifices" by which the
cavity of the rhyuchodamm is in communication with that of the blood-sinus in
the head. This communication is said not to be direct, but certain " ampulhu " in
the thickness of the wall of the rhynchodseum are said to communicate through a

kind of spongy tissue with the blood-sinus, being at their inner ends in direct
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; Int., intestine: M., inrmtli ; Oes., oesophagus; P.S., cavity of



A Bridges (if connective tissue and muscles be”in to cross the blood-space irregularly, breaking it up into a network
of intercommunicating vessels. A ,mall blood-vessel, with very thin dorsal wall, is now appearing in the wall
of the proboscis-client b, mi the vent nil side. (The proboscis is no longer seen, having been torn out in this

specimen.)

B A median ventral blood-space has appeared temporarily, but is already being encroached upon by the connective

tissue, and separated into two lateral spaces.

C The branch,-. <>| the blood-- pace are becoming widely M-parated, and spreading round to embrace the walls of
the

oesophagus and mouth, which have nou appeared.

D The final condition of the blood-space with its network of vessels. These now lie below the inner layer of
longitudinal muscles, and cuiiiplctch surround the intestine. The blood-vessel of the proboscis-sheath is

still seen, its dor-al wall being an exceedingly thin membrane (exaggerated in thickness in the drawin-jl.
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communication with the lumen of the rhynchodseum. The figures given, however,
are not altogether convincing ; ;ui<l on re-examining the material (which is not
conspicuously well preserved), | have formed the conclusion that the "ampullae”

are to a certain extent artificial results of the contraction of the wall of the
rhyncliuda-um. They are, in fact, a kind of "hernia" of the lining epithelium,

which is here and there pushed outwards between the muscles, thus forming minute
diverticula still in communication with the main cavity of the rhynchodseum. They

do not occur in all the series of sections examined, and are not, therefore, an



essential feature of the species. Moreover, their outer communications with the
Mood-sinus are, | believe, imaginary. In no case have | detected any actual
opening, and though they sometimes come very near to the surface. | believe that

this appearance is entirely due to artificial causes.

Having already stated my conviction that Linen-* /tanvi'iii and Eujmlia /niiuii'tti

are synonymous with L. i-orruyatus, | may perhaps be permitted further to add that |
feel some doubt as to whether Cerebratulus charcoti, Jonbin, should not come under
the same category. The author's description (1908) does not appear to me to show
any very satisfactory grounds for its separation ; no description or figures of its internal
anatomy are given, and the main points upon which the distinction of the species

is based are (l) the marked flattening of the posterior end of the body : (2) certain
verv vague features of colour ; and (3) the great length and attenuation of the head.
Now (1) the flattening of the body, as | have attempted to show above, occurs in
specimens which | cannot regard as other than L. corrugatus ; (~2) colour, in spirit -
preserved material, can hardly be said to have any importance at all, being often
affected by the pigments of other specimens, &c., which may have been immersed
in the same spirit ; while (3) the comparative length of the head, mouth, <., in

these worms is a matter obviously dependent upon the growth of the individual

and the mode of fixation or preservation employed, and may be extremely variable

in preserved specimens of the same species.

Taking all these facts into consideration, | think the evidence points to the

((inclusion that in all four cases [Linens I'liri'injatnn, Jjni‘iix hanseni, Cerebratulus
i-//n>'1'i>f\\ and Kni>li, punnetti) we are dealing with one and the same species, and that
this is the form originally described by M'Intosh (1H7(>) under the name of Linnix

corrugatus.



DISTRIBUTION.

By the inclusion of the several species above-mentioned in the sviionvmv of

., i-orriti/ttftix, the range of the latter is seen to extend to the western as well as the
eastern side of the subantarctic regions. The specimens determined by M. Joubiu as
Cerebratulus <-<>rrn<i<itnH and ('. r/tnrcufi came from Booth-Wandel Island. | have also
to add that some immature specimens brought from Cumberland Bay, South Georgia,

by the late Major (4. E. Il. Barrett-Hamilton's Expedition, 11)13-1914, belong, in
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my opinion. t<> the same species. Combining, therefore, all these records, we have

the following:-

These localities lie in a fairly complete circle, between the approximate latitudes

of ")()" S. and 77 S., and it appears that we are dealing 1 with a single common species
which extends completely round the subantarctic region. It is, perhaps, somewhat
remarkable that the species, occurring as near as South Georgia, should not have been
recorded from the Strait of Magellan, which lies well within its range of latitude ; and
possibly sooner or later it will be found there. Its northern range, however, with the
exception of Kerguelen and Heard Island, appears to lie within the extreme limits of

the pack-ice.



xi-offi. sp. n. (PI. Il, figs !-(!.)

Skin smooth. Head blunt and rounded. Mouth rather short. A transverse groove encircling the

head behind the cephalic slits. The latter are deep, and communicate with the brain only at their hinder
ends. Primary basement-membrane of cutis lacking. Glandular cells in epithelium with a brownish
secretion. Outer longitudinal muscle-layer very dense and thick. Proboscis with four longitudinal

iirnes. Us circular muscle-fibres form dorsal and ventral crosses. Cerebral organs large, projecting into

lateral head-sinuses.

Length up to 10 '7 cm. (probably often greater).

Stations -_>i'0. '-"J4. :114. :llii. :',:U. 338, 339, 340, 355 : 4.") :'-o0 fathoms.

The species seems to occur together with /,. i-nri‘iii/nfa* in nearly every case.

A number of specimens of tins /,///, n*. which is clearly distinct from L. cwruyatus,
occur in the collection. | have named this species in honour ol the lamented
Commander of the Expedition. The two forms, when in spirit, are generally readily
separated by mere external inspection, though by this means some specimens of
/,. xnitti mi'_dit easily be taken for immature individuals of L. r<i/-n/i/<ifn* which had

become decolorised.
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EXTERNAL FEAT u RES.

The cliic'f points in the external appearance of L. xeutti which serve to distinguish

ii fro in TJ. rarriti/itfitx are as follows:

The skin is comparatively smooth, and not thrown into marked wrinkles and

furrows.

The head is usually blunt arid rounded in front. The siiout is, however, evidently
capable of some extension, as in a small number of individuals it has been fixed in a

more tapering form.

The young specimens do not appear to coil up veutrally in a spiral when killed,

as do those of L. <-t'ni<jatiin.

The mouth (PL Il, fig. 1) is a longitudinal slit, but not nearly so elongate as in
the other species. In the largest individual it measures 5 mm. in length. The

lips are thrown into regular folds transversely to the loua; axis of the mouth.

0i/o

There is in many cases a more or less well-marked transverse groove behind the
cephalic, slits. This is especially noticeable on the ventral side (PI. II, fig. 1), where
it runs back in the middle line to meet the anterior end of the mouth, thus forming a

V-shaped furrow.

The cephalic slits are very deep and clean-cut, measuring about 4 mm. in length

in the largest individuals.



The proboscis-pore (PL Il, fig. 1) is, as usual, a vertical slit at the tip of the
shout, crossing at right angles a slight groove which joins the anterior ends of the

cephalic slits.

In length, complete specimens (of which there are few) measure from 2 ' 4 cm. to

10 '7 cm. The larger specimens are all fragmentary, and it is impossible to guess at
the maximum length probably attained ; but this would seem to be certainly very
much smaller than that reached by L. eornigattix. In thickness, the largest fragment
measures about 8 mm. laterally and 6 mm. dorso-veutrally ; the other specimens vary

greatly in thickness according to their state of contraction.

No traces of the original colours of the species can lie made out.

Nearly all the specimens appear to be sexually immature.

INTERNAL ANATOMY.

Dinli/-irnll. The outer epithelium (PL II, fig. 3, Ep.) consists of very tall ciliated
cells, with numerous smaller interstitial cells at their bases. Between the tall epithelial
cells are scattered many large club-shaped cells (PL Il, fig. 3, (il.-) full of a refractive

yellowish-brown secretion.

Below the epithelium there is a thin but solid-looking basement-membrane (B.]\l.),
scarcely as deep as the epithelium itself. Beneath this again there is a thin layer of
circular muscle-fibres (C.M 2 .). A well-developed and conspicuous, deeply-staining layer

of large glandular cells (Gl.) succeeds this, resting immediately upon, and being partly
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embedded among, the fibres of the outer longitudinal muscle-laver (LM 2 .). The deep
primary basement membrane," so conspicuous in L. rurriii/iihix. separating the

glandular layer from the musculature, is entirely alisent.

The outer laver of longitudinal muscles (I'l. II. tigs. _'. 3,4.;">. L.M":.)is

exceedingly thick and well-developed. Its tihres are separated into groups only bv
slight partitions of connective tissue, so that under a low power of the microscope the\
appear closely and evenly placed together, and the whole laver lias a verv solid aspect.
Between this layer and the circular muscles there is present the usual nerve-plexus

(I'. 1, fig. 2. N.I'.), with the two large and well-developed lateral nerve-stems and a

small dorsal nerve.

The circular muscle-layer (I'l. 11, tigs. -2, 4, 5, (AM.), like the outer longitudinal
layer, is very stout and solid in appearance. It is succeeded liy a comparatively thin
inner longitudinal layer (L.M 1 .). The last two layers together make up a thickness

nearly equal to that of the outer longitudinal coat.

Alinn'iifiiri/ (‘'nun/. The intestine is U-shaped ill transverse section (I'l. I, fig. 2,
Int.), and without marked lateral diverticula. It seems to lie characteristic of this
species that the "crypts," or pockets, iu the lining epithelium at least, in the

cesophageal portion of the gut form very regular and acute angles.

Proboscis-sheath ami Proboscis. The proboscis-sheath is larger in diameter.
relatively to the size of the whole animal, than that of TJ. ron'/ii/i/f//*. Its lining

epithelium rests on (1) a thin basement-membrane, followed liy (2) a thin longitudinal



coat of muscle-fibres; (3) a thin circular coat of muscles, connected dorsally with the
circular musculature of the body-wall; and (4) another coat of longitudinal muscles,

which is in reality part of the inner longitudinal coat of the body-wall.

The dorsal blood-vessel (PL 11, figs. 2, 4, 5, D.V.), or vessel of the rhynchocoele,
as it might more descriptively lie called, lies, anteriorly, on the inside of the circular
muscles of the proboscis-sheath ; more posteriorly, it sinks through the circular
muscle-layer, and eventually comes to lie below it, among the outer longitudinal

muscles. It has very thick walls, as compared with the corresponding vessel in

The proboscis is thin, and its musculature is not strongly developed. In trans-

verse section (PI. Il, fig. (!) some of the circular muscle-fibres are seen to cross each
other dorsally and ventrally (C., (A), and pass outwards to the periphery, as in the
common Cerebratulus marginatus. Within the circular layer of muscles there is a
nervous layer, containing four large longitudinal nerves (X.). There is no inner
longitudinal layer of muscles separating this nervous laver from the lining epithelium.

The latter is mainly composed of tall glandular cells.

Vascular System. The blood-sinuses in the head are arranged on a plan similar

in essential points to that of /,. <;iri'ii : /(ifti*, already described; but after the I'-shaped

sinus has passed behind the dorsal commissure of the brain, its two arms extend

dorsallv and outwards (I'l. 11, Jig. 4. U.S.), so as to embrace the dorsal ganglia and

X2
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al organs. They then become separated by muscular tissue from the ventral

portion of the "U" (PI. Il, fig. 4, V.B.S.), just as iu L. n-ru. : i<itiix, so that there are

fur a short distance three apparently distinct spaces. Further back, the system of
intercommunicating vessels is not nearly so elaborately developed as in the former
species; the blood-spaces round the gut are by no means so distinct or so numerous,
the most conspicuous being a pair of longitudinal vessels situated to right and left of
the prosboscis-sheath, dorsal to the gut (PL Il, figs. 2 and 5, B.S.). A few smaller

and more irregular vessels can be seen laterally and ventrally.

SiiiNi*-nri/tuix mill Nervoux System. There is a minute " frontal organ " at the
tip of the snout, and the head is very abundantly supplied with gland-cells, some

of which are probably connected with it.

The cephalic slits are very deep and straight-sided. There is very little expansion
at the bottom of the furrows, which communicate with the 1 train only at their hinder
ends. On the posterior wall of each slit there is a prominent transverse ridge,

containing a groove which leads into the canal of the cerebral organ.

The upper extremity of the dorsal ganglion of the brain on either side ends
immediately iu front of the cerebral organ. In the anterior and upper part of the
dorsal ganglia, the largest or " giant " type (Burger) of ganglion-cells are extra-

ordinarily well seen, and are of very large size in proportion to the whole brain.

The cerebral organs (PL Il, fig. 4, C.0.) are well-developed, large, and abundantly
supplied with glands. On their inner and dorsal sides they are closely surrounded by

the lateral portions of the cephalic, blood-sinus.



The lateral nerves, with their investment of ganglionic cells, run out almost at

right angles to the long axis of the animal for a considerable distance on leaving the
brain (PL Il, fig. 4, L.N.), and then turn back to run in the usual manner along the
sides. They are very stout, and lie somewhat towards the ventral side of the animal

(PL 11, fig." 2, L.N.).

There is a complete plexus of nervous tissue (PL II, fig. 2, N.P.) immediately
outside the circular muscles of the body-wall, and a small dorsal nerve in this layer, in

the middle line, as in L. forniyatit*.

Genital OiyaiiK. In a female specimen examined, the gonads appear to form a
continuous series along either side of the worm (PL II, fig. 5, G.). They compress
the gut between them, and are not separated from their neighbours by any
lateral gut-caeca. The eggs contained in this individual measure about 0'2 mm. in

diameter.

| am unable, to give any account of the arrangement of the genital organs in

the male.

Note : It may be remarked that there is nothing in my description of this form contradictory to the
siippnsitiim that it is identical with Cerebratiilim valitlus, Burger, from South Georgia. On the other hand,
the description (1893) of the latter species is based upon one specimen only, and is so brief that it would
I scarcely possible to determine the species from it, and moreover no figures are given. Hence | ha\c

not hesitated to regard the " Terra Nova " material in the light of a new species.
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" A" Station |:14. " 15." Slatinn ) I .

There remain i \v<> specimens, apparently of tins genus, from the New Zealand
waters, belonging evidently to two distinct sprrirs : but as io rlic determination of
these | prefer to reserve judgment. | hesitate to found a new species upon a single
specimen, as the description must necessarily lie incomplete, and mav only lead to
confusion. One of these two individuals, which | will call L\tn-nx s p. " A." is interesting
mainly <m account of the following features: The liody is slightly flattened, and the
head is shaped like an arrow-head, the posterior ends of the cephalic slits projecting
considerably at the sides, and the snout tapering to a point. The cephalic slits are

;I"") mm. long. Tin 1 mouth is small, and measures only slightly over '2 mm. in length.
The skin is deeply pigmented, of a rather dark olive-green colour. The pigment -
granules are closely crowded together in the thick primary basement-membrane, and in
another layer immediately outside the circular muscle-layer of the body-wall. Between
these two main layers scattered granules are also seeu in the radiating strands of
connective tissue among the outer longitudinal muscles. The snout, and the edges

of the cephalic slits and mouth, are ochreous, and may perhaps have been red during

life. [Length of specimen (tailless). 5 cm.]

SUH-FAM. MICRURIN/E.
Cerebratulus, Renier, 1804.

10. ( Cerebratulus, sp. (jnv.)

Station 389.



There is a single very small specimen in the collection, with a minute tail-like
appendage at the posterior end. The total length of the animal is about 7 mm. The
skin is transversely wrinkled, and the general colour yellowish, thickly dotted with

minute reddish-brown spots of pigment.

The snout is thick and square, and the whole head large in proportion to the

body. The cephalic slits measure a little over 1 mm. in length. The mouth is

elongate, but not large, and lies behind the cephalic slits.

It is only provisionally that | assign this specimen to the genus ( 'ert'lirntiilu*. and

| regard it as probably a very young individual.
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PLATK II.

Lill.I'MK KI'ili, Sp. 11.

Km. 1. Ventral view of the anterior end of <>ne <if tin- smaller specimens, magnified, and showing the
month, cephalic slits, proboscis-pore, and the groove forming a " V >: irmuediately in front of

the mouth.

Kir;. 2. Transverse section towards the middle of the body. B.S., blood-sinus; C.M., circular muscle-
layer ; D.N., dorsal nerve ; D.V., dorsal blood-vessel ; <>!., glandular \ayer of the integument ;
Int., intestine ; L.M 1 ., inner longitudinal muscle-layer : L.M 2 ., outer longitudinal muscle-layer ;

L.N., lateral nerve-stem ; N.P., nerve-plexus : P.S., cavity of proboscis-sheath.



KIG. :'. Portion of the outer part of the body-wall in transverse section, highly magnified. B.M.,
(secondary) basement-membrane ; C.M-., layer of circular muscle-fibres : C.T., connective tissue
strands; Ep., external epithelium: <!l.. glandular layer ; Gl 2 ., gland-cells of the epithelium;

L.M 2 ., outer longitudinal muscles.

Fin. 4. Transverse section immediately behind the brain. B.8., blood-sinus : C.C., cerebral canals ;
C.M., circular muscle-layer; C.O., cerebral organ ; D.N., dorsal nerve; 1>.V., dorsal blood-

vessel ; GL, glandular layer ; L.M 1 ., inner longitudinal muscle-layer ; L.M 2 ., outer longitudinal
muscle-layer ; L.N., lateral nerve-stem passing outwards from the brain : P.S., cavity of

proboscis-sheath ; V.B.8., ventral portion of blood-sinus.

Fin. 5. Transverse section through the middle region of the body of a female specimen. B.8., blood-

sinus ; C.M., circular muscle-layer ; D.Y., dorsal blood vessel ; G., gonadial sac, tilled with

ova; Int., intestine ; L.M 1 ., inner longitudinal muscle-layer ; L.M 2 ., outer longitudinal muscle-

layer ; P.S., cavity of proboscis-sheath.

FIR. 6. Transverse section through the proboscis, highly magnified. C., C., points where the circular

muscle fibres cross each other dorsally mid ventrally ; X., longitudinal nerves.
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