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On Two New British Nemerteans.
By
R. C. Punnett, B.A.

With Plates 39 and 40.

Tar two new species of Heteronemerteans described below
each form a new genus. Both were found at Plymouth. The
first, Micrella rufa, was found by myself whilst digging
in the mud of the river Yealm at low water mark. Amongst
other forms dug up at the same time may be mentioned
Carinella superba, Nemertes echinoderma, together
with species of Synapta, Nephthys, Solen, and Capitel-
lidee. For two preserved examples of the second form I am
indebted to the kindness of Mr. W. I. Beaumont, who dis-
covered it among some dredge material from near the
Mewstone, and with whose name I have much pleasure in
associating it. As will appear below, it has seemed advisable
to create a new genus to receive it. Consequently its full name
appears as Oxypolia beaumontiana. A third and larger
example has recently been sent to me alive from the same
locality, By meansof it I have been able to confirm the cbser-
vations Mr. Beaumont made upon his specimens when alive.

Micrella rufa belongs to the family of the Lineide,
Oxypolia beaumontiana to that of the Eupoliide.

Fam. LiNEIDE,

Micrella, nov. gen.

Body elongated, slender and dorso-ventrally flattened pos-
teriorly. No side folds present. Caudal appendage present.
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Rhynchoceelom to posterior end, and with pockets in the
wsophageal region. Proboscis two-layered and with muscle
crosses. Excretory system with Jong duct and a single pair
of openings at the posterior end. No neurochord cells. Side
organ present just behind excretory pore.

Micrella rufa, n. sp.

Two specimens were obtained, one of which lacked the
anterior end. The perfect specimen was about 18 cm. long
when alive and extended, and about 2—3 mm. broad. In
colour it was of a bright vermilion, shading off into yellow
near the anterior end. Through the orange-coloured head
the brain showed bright red. In the intestinal region the gut
and its pockets showed brown through the body-wall. The
head was somewhat pointed in life, a feature which became
more marked as the animal essayed to burrow through the
bottom of the glass vessel which contained it. The larger
and imperfect specimen was probably, before the severance
of the anterior end, about twice the size of the above.

The epithelinm is crowded with unicellular glands,
which stain readily with picric acid. They are wanting only
on the tip of the head, in the head slits and side organs,
on the ventral surface of the caudul appendage, at the junc-
tion of the caudal appendage with the trank, and in sundry
patches ventrally near the posterior end. The epithelium
rests on a fine basement membranc. Beneath this is an ex-
ceedingly delicate layer of circular muscle-fibrils. Thelarge
cutis glands lie in the outer longitudinal muscle layer, and in
the cesophageal region they reach inwards as far as the
delicate nervous sheath surrounding the circular muscle layer
(fig. 2). Shortly after the msophageal region they entirely
disappear.

The muscular system in front of the brain consists
mainly of longitudinal fibres. Those directly surrounding
the rhynchodeum and cephalic vascular lacune are sur-
rounded by a thin layer of circular muscle. Of the three
muscle layers in the cesophageal region, the inner longitudinal
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is the thickest, and this relation obtains throughout the body.
In the posterior cesophageal region the alimentary canal is
completely surrounded by a layer of longitudinal muscles,
separated off from the inner longitudinal layer. The inner
longitudinal layer also separates the circular layer and the
proboscis sheath. Dorso-ventral fibres occur in the posterior
cesophageal region as well as between the intestinal pouches.
The last are, however, but poorly developed. There are a
few horizontal fibres above the mouth. The outer longi-
tndinal layer is feeble in the cesophageal region, owing
possibly to the great development of the cutis glands. It
becomes more strongly marked in the anterior part of the
intestinal region, but entirely disappears towards the pos-
terior end of the animal. The caudal appendage contains
prolongations of the circular and internal longitudinal layers
(fig. 8).

The proboscis sheath possesses an outer circular and an
inner longitudinal layer of muscles. It extends throughout
the length of the animal, though it does not reach into the
caudal appendage. In the cesophageal region occur diver-
ticula (figs. 1 and 11, rhe. p.) from the proboscis sheath
in which the muscle layers are absent. These diverticula
are closely embraced by the lateral vascular lacunee in this
region. They are crowded with large rhynchoceelomic cor-
puscles, which are oval in shape and greatly flattened (fig. 9).
Each contains a nuclens in which the chromatin is arranged
in four small circular masses, all connected by a more or less
circular thread. Similar corpuscles are to be found in the
cavity of rhynchoceelom, and also in the vascular lacun® in
this region. The proboscis is not long. In its middle
portion it is composed (when retracted) of an outer longi-
tudinal muscle layer directly beneath the rhynchoceelomic
epithelium, containing two muscle crosses (fig. 4) formed by
fibres from the thinner circular layer directly beneath it.
Beneath this again is the high and glandular proboscis
epithelium. Just inside the circular mascle layer are several
nerves on either side; that is to say, if the proboscis is
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so orientated that the muscle crosses are dorsal and ventral,
the nerves are then lateral in position. There is no continuous
nervous layer such as occurs in the majority of the group.

The alimentary canal presents no features of special
interest in its structure. The cesophageal epithelium contains
unicellular glands, and unicellular glands also form a layer
round it. In the intestinal region the gut pockets are deep,
and there is a well-marked ventral gutter. The gut pockets
are continued to the anus, which is a comparatively large
opening at the posterior end of the body on the dorsal
surface just in front of the candal appendage. For the last
millimetre or so the alimentary canal and its pockets are
devoid of gland cells. The whole canal is richly ciliated
throughout.

The vascular system (fig. 11) in the snout consists of a
large lacuna which divides just in front of the brain. At the
level of the brain commissures these unite ventrally, and then
again divide into two lateral and a median dorsal vessel. The
lateral vessels form lacuns round the cerebral organ. At this
level they again communicate by the buccal commissure,
though no buccal vessels are formed. Behind the cerebral
organ the lateral vessels pass backwards to the cesophagus,
where they form the wsophageal lacunze characteristic of the
order. This lacunar network is co-extensive with the excretory
tubules. Assoon as the tubules cease the cesophageal lacuna
are gathered into a very large lacuna on either side (fig. 1).
This condition lasts until just after the level of the excretory
pore, when the lacuna become constricted and surrounded with
the peculiar parenchymatous tissue found in the rest of the
Heteronemertini. T'he median dorsal vessel runs in the pro-
boscis sheath until the level of the excretory pore,! when it
emerges and becomes surrounded by parenchymatous tissue
like the lateral vessels. In the intestinal region the lateral

1 In a previous paper T have already drawn attention to the curious fact
that the dorsal vessel almost invariably leaves the proboscis sheath at the
level of the hind end of the excretory system, whatever may be the extent
of the latter. (*Quart. Journ. Mier. Sci.,” vol. 44, p. 136.)



TWO NEW BRITISH NEMERTEANS. 551

vessels communicate in the usual way with the median dorsal
vessel. Just in front of the caudal appendage the median
dorsal vessel ends, while the lateral vessels form a ventral
commissure, from which arise two minute vessels. These soon
fuse, forming a cord of eells which is continued into the candal
appendage.

The excretory system consists of a duct on each side,
into which run a number of tubules. The tubules lie in close
relation with the eesophageal lacanze, and extend both dorsally
and ventrally to the level of the nervous side stems, After
the tubnles come to an end the large duct is continued back-
wards, and opens by a single pore on either side justabove the
side stems. It is remarkable that at least half the total ex-
tent of the excretory system is taken up by the large duct
unaccompanied by any excretory tubules.

The gonads were in each case testes alternating with the
intestinal pouches. The ducts are much nearer to the median
dorsal line than to the side stems. No gonidial pouches are
found in the caudal appendage.

The nervous system is formed on the usnal Lineid type.
Of the four different kinds of ganglion cells enumerated by
Biirger, all are present with the exception of the neurochord
cells. These are also absent from the side stems. The
cerebral organ is not very strongly developed. Its glandular
epithelium reaches forwards dorsally over the hinder part of
the dorsal ganglion (fig. 10). The epithelium of the ciliated
canal is not so highly differentiated as in the rest of the
members of the family in which it has been described. The
large and characteristic cells found on the external side of
canal are not present in Micrella, the whole canal being lined
by epithelium similar to that found on the inner side of the
ciliated canal of other Lineidee. The head slits are not deep,
extending only halfway to the brain. They end abruptly at
the level where the ciliated canal comes off.

With regard to the other sense-organs, both eyes and
frontal organ are absent. There is, however, a lateral sense-
organ on either side (fig. 2) shortly behind the excretory pore.
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In the preserved animal it is conspicuous as a small longi-
tudinal slit (fig. 5) about *75 mm. long on either side. It is
lined with characteristic glandunlar epithelinum resembling that
found in the head slits (fig. 6).

The head glands are feebly developed.

The foregoing account shows that Micrella presents several
features which separate it from the vest of the Lineide, and
it may be profitable to consider them in rather more detail.
In his mouograph (5, p. 713) Biirger derives the Hetevo-
nemerteans from such Protonemerteans as Carinella. The
Carinellidee are characterised by a side organ in the neigh-
bourhood of the excretory pore, a feature which is shown
only by Zygeupolia (7, p. 151) and Micrella among the
Heteronemerteans. Its position and structure in the last-
named forms would lead us to infer that it is homologous in
both cases with that in Carinella. The excretory system
again in Micrella, whilst typically Heteronemertean in the
arrangement of the tubules closely connected with the
wsophageal lacunee, resembles that of Carinella in the size
and length of the main duct, and in the single pair of very
posteriorly situated pores (cf. Birger [5], pl. xxviii, fig. 2).
The proboscis also shows a Protonemertean feature in the
absence of a continuous nervous layer and the presence of
but two muscular layers, It differs, however, from that of a
Carinella in having muscle crosses, a feature hitherto only
fonnd among the Heteronemerteans.

"The cutis, again, is not so highly differentiated asis usnally
the case in the group where the outer longitudinal muscle
layer is usually separated by connective tissue from a cutis
containing muscle fibrils and glands. It is hardly possible to
speak of a cutis in Micrella, which shows a condition
similar to that described by Biirger! for Lineus lacteus (8,
p. 621, and pl. xxii, fig. 87).

With regard to the vascular system also the cesophageal

t A somewhat similar condition occurs in a fragment christened Cere-

bratulus meduliatus by Hubrecht (vide * Nemertea,” in ¢ Challenger
Reports,” vol, xix, p. 39, and pl. xii, fig. 10).
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lacunz have not nearly so great an extent as in the majority
of the group, where they reach almost or quite to the intestinal
region.

Again, the epithelium lining the ciliated canal shows a
lower degree of specialisation than is the case in any other
Lineid.

Though possessing many apparently primitive features
tending to connect the Lineidae with the Carinellidae, Micrclla
yet shows evidence of specialisation in other organs.

The extent of the rhynchocoelom over the whole length of
the body is a feature common enough in the Lineidse, though
never found in a Protonemertine. The curious rhyncho-
ceelomic pockets find their closest parallel in those of certain
Metanemertines, such as! Drepanophorus, thongh the intimate
connection established between rhynclioceelom and lateral
blood lacuna seems to suggest a comparison with the lateral
rhynchocelom vessels found in Carinella, Carinoma, and
Cerebratulus (cf. Birger [5], pl. xii, fig. 7; pl. xiv, fig. 4;
pl. xxiii, fig. 6). Whilst, however, in all these cases the blood-
vessel projects into the rhynchoceelom, in Micrella the
rhynchoccelom projects into the blood lacuna.

A candal appendage is a feature characteristic of many
Lineidse, though what its significance may be is very doubtful.
Biirger regards it as “ das stark und meist pltalich verjiingte
hintere Korperende” (5, p. 288), which apparently remains
in a more or less embryonic state, possibly reminiscent of
an ancestral condition in which the body was relatively much
longer. He lolds that it contains prolongations of all the
organs and layers found in the intestinal region with the
single exception of the rhynchoceelom. Further, he finds
that the anus opens at its tip. Coe, however (4, p. 493),
found that the anus in Cerebratulus lacteuns opened at
the posterior end of the body just below where the caudal

! Somewhat similar diverticula have been recently described by Montgomery
for another genus of Metanemerteans—Proneurotes. Here however they arise
as ventral outgrowths of the prohoscis sheath, (“Znol. Jahr. Abt. f. Syst.;’
1897, p. 4.)

VOL. 44, part 4. —NEW SERIKS. NN
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appendage joined it. He gives no account of the structurc
of the organ, though one wounld suppose that it contained no
portion of the alimentary canal.

In Micrella, on the other hand, the appendage joins the
body ventral to the auus, and contains neither gonidial
pouches, intestine, nor outer longitudinal muscle layer, whilst
the vascular system in it is radimentary. In the light of such
conflicting evidence it can ouly be conjectured that we arve
probably not dealing with homologous structures in each case,
bat that the candal appendage in Heteronemerteans may have
an entirely different morphological significance—unless, indeed,
the anus is not homologous in the different members of the
group. Owing to the fact that the primary subdivisions of
the great family of the Lineidee are based upon the presence
or absence of a caudal appendage, the study of its structure
in a number of forms would be of the highest importance
for the systematist, whilst at the same time it might be ex-
pected to throw some light upon the morphological signifi-
cance of a very puzzling and enigmatical formation.

One of the most interesting features comnected with
Micrella is the light which it throws upon the relations of
the two Heteronemertean families—the Eupoliidee and the
Lineidee. In his monograph (p. 715) Biirger has sketched a
family tree of the group. TFrom it may be seen that he
derives the Lineide directly from a form such as Eupolia.
In the last-named genus we find an excretory system with
many ducts, such as occurs in many Lineide. Micrella
alone in this family presents a condition of this system ap-
proaching that of the Protonemerteans, from which all the
Heteronemerteaus are probably to be derived. But Micrella
already possesses the charactevistic head slits, consequently
we munst suppose that the Lineidw branched off the common
stock before the type of excretory system with many ducts had
been evolved, and that this latter type has arisen independently
in the two families. The family tree given by Biirger must
therefore be amended somewhat in the way which the accom-
panying scheme indicates,
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Rest of
Lineidee.

FEnpoliida.
Micrella.
A
\
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Heteronemertini.

Protonemertini.

Fam. Kurourna.
Oxypolia, nov. gen.

Short and stout in build, and with pointed head. Proboscis
pore ventral. Circular ciliated groove vound head just in front
of mouth. Rhynchoceelom to end of body. Exeretory system
with many ducts. Cercbral organs small and not surrounded
by blood lacunse. Proboscis with three muscle layers, but
withont muscle crosses.

Oxypolia beaumontiana.

The largest specimen of this worm, which was sent me in the
living state from Plymouth, measured about 12 em. in length
and about 5 mm. in breadth. When extended the whole
worm became greatly flattened. In contraction this was
mach less woticeable, the anterior portion of the body
becoming quite eylindrical. The colour was pure white in the
anterior portion, whilst the intestinal region was of a pale
rose-colour. The following notes on the live animal were
made by Mr. Beaumont, who kindly gave them to me together
with the two specimeus which he had procured :—** Anterior
half milk-white (and this part is rounder in section than the
rest), whilst the remaining portion has a brownish look
about it, and shows more opaque rings, not very regular,
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about 83—4 mm. apart. Head shaped like a spear-head, but
not quite as wide as the succeeding portion of the body. It
is very flab, as is the animal throughout, especially the
posterior part of the body, which is almost oar-like. When
squeezed the brain was noted as a small yellowish mass in
front of the mouth opening. The gonads were regularly
arranged. The proboscis extended over nearly half the
length.” On preservation the anterior portion becomes
eylindrical, though the posterior half of the body remains
somewhat flattened.

The epithelium is not high. 1t is crowded with nuclei,
and contains a number of unicellular glands which stain
vividly with picric acid. There is a fine but well-marked
basement membrane in the msophageal region, beneath which
is a well-developed layer of circular muscle-fibres (fig. 17).
Underneath this again is a thick layer of gelatinous-like con-
nective tissue, which stains deeply with nigrosin, though
faintly with carmine, thionin, or picric acid. It contains a
number of small glands (fig. 15) whose contents stain deeply
with thionin, and whose secretion can, with the help of this
reagent, be traced through the epithelium The layer bears
some resemblance to the gelatinons connective-tissue layer
found in Eupolia, though in that genus the cuatis glands are
aggregated nearer the outer surface. In the intestinal region
the basement membrane disappears, the cutis glands become
smaller, and the connective-tissue layer more fibrillated in
appearance. The epithelium of the circular head groove is
characterised by the absence of the unicellular glands and the
rich ciliation.

‘The muscle layers of the body-wall are well developed.
The internal longitudinal layer is thicker than the circular.
In the cesophageal region it forms a well-marked layer dorsal
to the alimentary canal, between the latter and the proboscis
sheath. It is also continued dorsally round the proboscis
sheath, completely separating the latter from the circular
muscle layer. The outer longitudinal muscle layer is con-
siderably thicker than either of the other two. There are no



TWO NEW BRITISH NEMERTEANS. 557

horizontal munscles above the mouth. The dorso-ventral
muscles are feebly developed.

The proboscis sheath extends to within a millimetre of
the posterior end. It is composed of the usual onter circular
and inner longitudinal muscle layers.

The proboscis is very stout and well developed. The
rhynchoceelomic epithelinm which covers it externally (in the
retracted state) rests on a well-developed basement membrane
(fig. 14). This basement membrane is sncceeded by an outer
longitudinal and a circular muscle layer, both of which are
very thin. Just inside the circolar muscles is the nervous
layer, beneath which is the exceedingly thick inner longi-
tudinal muscle layer upon which rests the thin and almost
aglandular epithelium of the proboscis.

As regards the alimentary canal, the month is behind
the brain and the anus terminal. Tu the cesophageal region
the epithelium contains but few glands. In the intestinal
region the epithelium is very granular. In the posterior part
of the intestine the epithelium is but slightly glandular,
whilst the intestinal diverticula become much shallower in
depth and less compressed.

The vascular system in front of the brain shows wide
lacunze dorsal to the rhynchodeum as in the genus Eupolia.
"I'hese reach forwards in front of the proboscis pore (fig. 16).
The lateral vessels give off no diverticula embracing the cere-
bral organs (fig. 19, u—e, and fig. 22). There is a large
buccal commissure behind the commissure whence the median
dorsal vessel arises, but no bunecal vessels arise from it. The
rest of the system is on the usual Heteronemertean plan.
The cesophageal Jacunar network extends to the beginning of
the intestinal region.

The excretory system closely resembles that described
by Biirger (5, p. 181) for Eupolia. 'I'he tubules extend some
way dorsally and ventrally to the level of the side stems.
There are a number of ducts on either side (fig. 22), many
of which are incomplete, not piercing the circular muscle
layer. The number of ducts is not, however, so great as in
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most species of Bupolia (cf. 8, pp. 116 and 120, 10, p. 577,
aud 2, p. 44).

The gonads in both the specimens sectioned contained
winute ova in various stages. They alternate with the
intestinal pouches, and open to the exterior by well-marked
ducts just above the side stems. 'The cavities in which the
young ova lie are not lined by any kind of epithelinm, but
are merely somewhat indefinite spaces in the gelatinous
mesenchymatons tissue. Probably the ova arise from the
mesenchyme cells, as has been suggested by Montgomery in
the case of Cerebratulus lacteuns (6, p. 17).

The brain is somewhat high in comparison with its length
(fig. 20). The side stems form a well-wmarked ventral com-
missure beneath the anus. The esophageal commissure and
verves are small.  The arrangement of the dorsal nerve
shows a peculiar feature (fig. 18). After rising from the
dorsal commissure it passes backwards for some distance
between the outer longitudinal muscle layer and the cutis.
It is not until the intestinal region is almost reached that it
dips down and joins the median dorsal thickening of the
nervous layer surrounding the circular muscle layer. 'The
median dorsal thickening just outside the circular muscle
Iayer is found in all Heteronemerteans springing from the
dorsal brain commissure there (Riickennerv of Biirger [5, p.
363]). In Oxypolia thisnerve is well marked, but does not
reach forwards as far as the brain (fig. 18, nd.). 'The
arrangement in this genus finds a close parallel in Cari-
noma armandi (5, p. 864, pl. xiv, figs. 4—8). Apparently
the so-called median dorsal nerve of other Heteronemerteans
must be regarded as containing. two elements: (1) the true
median dorsal nerve springing from the dorsal commissure,
and (2) a specialised thickened portion of the nervous layer
swrounding the circular muscles. In Oxypolia both have
round them a few nuclei of what are apparently ganglion
cells. Just beneath the cirenlar muscles in Oxypolia is
found the ““ untere Riickennerv.”

The cerebral organ is small and considerably flattened
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both dorso-ventrally and in an antero-posterior direction
(tig. 19, b—e, and fig. 20). It is not embraced by a blood
lacuna. The epithelium of the ciliated canal (as is usual
among the Heteronemerteans) contains specialised large cells
externally, seven in number, as seen in transverse section.
The ciliated canal avises dorso-laterally from the ciliated
circular ring surrounding the head just in front of the mouth.

Neither eyes nor frontal organ are present.

The head glands arve largely developed, as in Eupolia.
‘They reach backwards dorsally, and to a less extent ventrally
past the brain, lying in the outer longitudinal muscle layer.
Their substance stains deeply with thionin.

At the time when Biirger’s monograph was published the
Eupoliidee contained but three genera, viz. Eupolia,
Valencinia, and Poliopsis. Since then three other
genera (including the present one) have been added, viz.
Parapolia (Coe [4]), Zygeupolia (Thompson [7]), and
Oxypolia; consequently T have thought it advisable to add
a table showing the main differences presented by the six
genera which now form the family.

From this table it will be seen that Oxypolia holds a
position more or less intermediate between Valencinia and
Kupolia. It is more closely related to the former genus,
though, in addition to characters given above, it may be dis-
tingunished by the following :

(1) he body is shorter and stouter in build than in Va-
lencinia. Moreover in Oxypolia the posterior portion is
not thicker than the anterior.

(2) There is no circular ciliated head furrow in Valen-
cinia.

(3) Whilst tho head glands in Oxypolia exactly resemble
those of Enpolia, those of Valeuncinia, according to
Biirger (5, p. 186), are slighter in build, recalling those of
many Lineidz.

(4) The cephalic vascular lacunz in Valencinia form a
broken ring anteriorly (2, pl. ii, fig. 53). In Oxypolia
they are quite horizontal as in Eupolia.
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(5) The peculiar arrangement of the wedian dorsal verve
noted above ouly occurs in Oxypolia.

Oxypolia also shows affinities with Parapolia, though
the ubsence of a head gland and the single excretory pore
readily distinguish this genus from it. With regard to the
relative positions of the six genera in the genealogical tree, it
seems probable that the six genera fall into ab least two
groups.

On the one hand, the American genera Zygeupolia and
Pavapolia stand together somewhat apart from the rest.
Three of the features which bring them together—i.e. the
absence of a specialised gelatinous connective layer in the
cutis, the absence of peculiar head glands, and the presence
of but a single excretory pore—seem at the same time to point
to their more primitive nature if we accept Biirger’s view
that the group is derived from a Carinella-like form. This
view is emphasised by the presence of a side organ in
Zygeupolia, an organ only found elsewhere in Carinella
and the primitive Lineid Micrella. Again, the three generi
Eupolia, Valencinia, and Oxypolia form a group cha
racterised by the presence of peculiar head glands, the thick
gelatinous cutis layer (except in Valencinia), and an ex-
cretory system with many ducts. Of the position of Poli-
opsis it is impossible to speak while so many points in its
anatomy remain unknown,

Summary.

1. Description of two mew genera of Heteronemerteans
belonging to the families Eupoliidee and Lineidse, viz. Oxy-
polia and Micrella.

2. Micrella rufa is the most primitive member of the
Lineidee, showing great resemblance to the Carinellida, wore
especially in its excretory system and in the presence of a side
organ.

8. The structure of the caudal appendage in Micrella
rufa differs from that of any other Heteronemerteun yet
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described, and throws doubt on the homology of that organ
throughout the group.

4. The presence in a Heteronemertean of rhynchoceelomic

pouches comparable to those of Drepanophorus among the
Metanemerteans.

5. The arrangement of the median dorsal nerve in Oxy-

polia is peculiar, as it runs for some way outside the ex-
ternal longitudinal muscle layer.

6. A comparison of Oxypolia with the other genera of

the Eupoliide,

1
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EXPLANATION OF PLATES 39 and 40,

Tlustrating Mr. Punnett’s paper on *“ Two New British
Nemerteans.”

ABBREVIATIONS IN PLarss.

a. Anus. 4. c. Buccal commissure. 4. m. Basement membrane. ¢. Cutis.
c. ¢. Ciliated canal of cerebral organ. cer. Cerebrum. e. org. Cerebral
organ. c. org. gl. Glands of cerebral organ, ¢.¢. Connective tissue. cu. g/,
Cutis glands. d. 4. v. Dorsal blood-vessel. . ¢. Dorsal commissure of brain.
d. g. Dorsal ganglion. e. p. Epithelium. ez. 4. Excrelory duct. ez. p.
Lixcretory pore. ex. ¢ Excretory tubules. g. Gonad, 4. 5. Head slit,
i. d. Intestinal diverticulum. £, 5. . Lateral blood lacuna. £ 6. ». Lateral
blood-vessel. . ¢. Circular muscle layer of body-wall. m. ¢.¢. Circular
muscles of cutis, m. ¢, p. Circular muscle layer of proboscis. m. er. Muscle
cross. . d. v, Dorso-veniral museles. . L ¢ Inuer longitudinal layer of
body-wall. s £ i. p. Tuner longitudinal muscles of proboscis. m. {.0. Outer
longitudinal muscles of body-wall. m. £, 0. p. Outer longitudinai museles of
proboscis. n. c. Lateral side stem. =z & Median dorsal nerve. =, L
Nervous layer, u. p. P'robosecis nerve. o. d. ». Superior median dorsal
nerve (in Oxypolia). a@s. Esophagus. a@s. e. @Tsophageal epithelium.
@s. {. @sophageal lacune. p. ep. Proboscidial epithelium. 7. Rhyncho-
deum. 7. ep. Rbyuchocelomic epithelium,  rke. p. Rhynchoceelomic
pocket, s. 0. Side organ. v.g. Ventral ganglion. w. v. ¢. Ventral vascular
commissure.

Fie. 1.—Micrella rufa. Transverse section through the cesophageal
region just behind the termination of the excreiory tubules.  x 45.

Fre. 2.—M. rufa. 'Lransverse section through the level of the side organ.
X 45,

F're. 3.—M. vufa. Transverse section through the level of the anus.
X 80.

Fi6. 4.—M. rufa. ‘Transverse section through the proboscis about the
middle. X 160.

Fi6. 5.—M. rufa. Side view of anterior end of the animal after preserva-
tion. X 2.

Fie. 6.—M. rufa. Section through the side organ. x 160.

Fia, 7.—~M. rufa. Section through outer portion of ventral body-wall in
cesophageal region. X 160.
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Fi6. 8.—M. rufa. Section through caudal appendage. x 80.

F16. 9.—M. rufa, Corpuscles from rhynchoccclom pocket, two of which
are seen sideways. X 530,

F1e. 10, a—c.—M. vufa. Transverse sections thiough brain, cerebrul
organ, and head slit, taken at intervals of 30 p. X 45.

F16. 11.—M. rufa. Diagrammatic reconstruction of the anterior end of
the animal. Only a small portion of the proboscis sheath is shown, viz. the
portion which gives off the pockets. x 20.

Fi6. 12.—Oxypolia beaumontiana. Sketeh of live animal. Some.
what reduced.

Fi6. 13.—0. beaumontiana. Sketches of anlerior end made by Mr. W.
L. Beaumont from the live animal. Eularged.

T16. 14.—0. beaumontiana, Section througha portion of the proboscis.
x 110.

Fi6. 15.—0. beaumontiana. Section through a portion of the skin in
the wsophageal region. From a thionin preparation to show the culis glands,
X 160.

Fie. 16.—0. beaumontiana. Section througl anterior end near pro-
boscis pore. X 45.

T16.17.—0, beaumontiana. Section through body-wall in cesophageal
region, x 80.

F16.18.—0. beaumontiana. Diagram showing arrangement of median
dorsal nerve.

Fi6. 19, e—e.—0. beaumontiana, Section through brain and cerebral
organ, Distance belween « and & = 69 g; between the succeeding sections
=2 p. X 45,

F16. 20.—O. beaumontiana. Two views of brain from model vecon.
structed from sections. () Seen from the side. (6) Seem [rom behind.
x 15.

Fie. 21.—0. beaumontiana. Longitudinal horizontal scction through
intestinal region. X 45.

Fie. 22.—0. beaumontiana. Diagrammatic reconstruction of anterior
end, showing the arrangement of the various systems. ‘Ilic proboscis sheath
is omitted. x 10.











